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1.0 INTRODUCTION AND PURPOSE 

1.1 PURPOSE 

This plan establishes requirements and provides guidelines for worker safety and hazard 
identification during the operation of the Chemical Precipitation, Micro Filtration and Granular 
Activated Carbon Treatment System for Operable Unit No. 2 (OU2) located at the Rocky Flats 
Plant in Golden, Colorado. The purpose of this plan is to identify procedures for avoiding 
potential hazards from chemicals, equipment, or the environment, and for responding to serious 
injury or accident. Revisions to this Plan will be made in accordance with the subcontractor Health 
and Safety Program and will be approved by the operating contractor. 



e ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE Manual: RFPER-SAF-93-OU2.14 
Operable Unit 2 Field Treatability Unit Revision No: 0 
Health and Safety Plan Page: 6 of 73 

Organization: Environmental Restoration 

2.0 SITE HISTORY, DESCRIPTION AND SCOPE OF WORK 

2.1 SITE HISTORY AND DESCRIPTION 

Operable Unit 2 (OU2) is comprised of the 903 Pad, Mound, and East Trenches Areas which are 
located east-southeast of Rocky Flats as shown in Figure 2.1. The areas of OU2 lie within either 
the South Walnut Creek or Woman Creek drainage basins. Twenty sites, designated as Individual 
Hazards Substance Sites (MSS), lie within OU2: five in the 903 Pad area; four in the Mound area; 
and 11 in the East Trenches area. 

The 903 Pad Area consists of the following MSS sites: 

e 903 Drum Storage Site (#112) - Areas used during the 1950's and 1960's for 
storage of drums containing cutting oils containing the following: 
- Uranium - Mineraloil 
- Carbon Tetrachloride - Trichloroethane 
- Tetrachloroethane - Silicone Oils 
- Acetone - Ethanolamine 

These drums were removed by 1968; the contaminated areas (resulting from leaking 
drums) were scraped into one area and capped with dirt and asphalt. 

e 903 Lip Site (#155) - Area contaminated by wind-carried contaminants from the pad 
area. 

e Trench T-2 Site (#109) - Trenches used for disposal of sanitary sewage sludge and 
flattened uranium and plutonium contaminated drums. 

0 Reactive Metal Destruction Site (#140) - Area previously used for destruction of 
lithium, sodium, calcium and magnesium metals and various organic solvents. 

0 Gas Detoxification Site (#183) - Building 952 - used to detoxify bottled gases. 



I 

I 

I 
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The Mound Area consists of the following MSS sites: 

0 Mound Site (#113) - Uranium, plutonium and solvent drum storage area. Area has 
been partially remediated. 

0 Trench T-1 Site (#108) - Trench containing approximately 125 buried drums of 
depleted uranium and plutonium 
chips coated with lathe coolant. 

0 Oil Burn Pit No. 2 site (#153) - 2 trenches previously used for burning oil 
containing uranium. 

0 Pallet Burn Site (#154) - Area used to burn pallets which might have been 
contaminated with solvent and/or radionuclides. 

The East Trenches Area consists of 9 trenches which were previously used to dispose of depleted 
uranium, flattened depleted uranium and plutonium-contaminated drums, and 
sanitary sludge. These may be found in Figure 2.1 as follows: 

Trench T-3 
Trench T-4 
Trench T-5 
Trench T-6 
Trench T-7 
Trench T-8 
Trench T-9 
Trench T- 10 
Trench T- 1 1 

#110 
#111.1 
#111.2 
#111.3 
#111.4 
#111.5 
#111.6 
#111.7 
#111.8 

Additionally, two (2) areas (#2 16.2 and #2 16.3) were used for spray irrigation of sewage treatment 
plant effluent. 

Also present in the vicinity of the OU2 are six (6) other IHSS previously designated as Solid Waste 
Management Units (SWMU) (see Figure 2.2). 
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0 IHSS 121 Original Process Waste Lines - These are abandoned process effluent lines from 
the process areas at the facility. Potential groundwater contaminants are 
tetrachloroethylene, trichloroethylene, carbon tetrachloride, radionuclides, and nitrates. 

0 IHSS 141 Sludge Dispersal Plume - This area is believed to have been impacted by wind 
dispersion of dried sludge from the Sewage Treatment Plant drying beds. 

0 IHSS 142.5 Retention Pond B-1 - This pond is believed to have been contaminated by 
various wastes containing nitrates and low level radioactive waste. 

0 IHSS 165 Triangle Area - This area was used from 1966 to 1975 for the storage of drums 
containing plutonium contaminated wastes. These wastes have since been removed. 

IHSS 190 Caustic Flow Path - This area was caused by a spill of caustic wastes near the 
steam plant (building 443). Snowmelt is believed to have transported potassium hydroxide 
(which had been neutralized) to Pond B- 1. 

0 IHSS 192 Chromium Flow Path - This area was caused by the transport of cooling-tower 
blow down, which may have contained chromium-laden biocides, to Pond B-1 . 

Chemical Hazards Sheets for the various contaminants present may be found in Section 5.0. 
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2.2 SCOPE OF WORK 

As part of the Interim Measuresfinterim Remedial Action (IM/IRk) Plan for Operable Unit Number 
2, a Field Treatability Unit (FTU) consisting of a water filtration system was designed, constructed 
and installed for Rocky Flats. The FTU consists of the following systems: 

0 Collection System - Catch basins in the field to collect water and pump it to a 10,OOO gallon 
process storage tank. 

0 Process System - Collected waters flow through the chemical precipitation, microfiltration 
and granular activated carbon system to remove various hydrocarbons, chlorohydrocarbons 
and low level radioactive contaminants. 

a .  Trailers - Housing for process system, sludge holding tank, chemical treatment tanks and 
office. 

0 Electrical System Generator - Support for alarms, process system, collection system, air 
conditioner, heater, and trailer. 

The startup date for the Phase I GAC system was May 13, 1991. The Phase JJ system consisting 
of the chemical pretreatment and microfiltration systems was placed in operation on April 27, 
1992. The subcontractor is responsible for operation and maintenance of the F"rU. Figure 2.3 
shows the location of the FTU and collection system. Section 3.0 provides a more detailed 
description of the treatment system. 
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3.0 SYSTEM DESCRIPTION 

The FTU is illustrated in Figure 3.1 and consists of the following subsystems: 

0 Surface water collection and equalization. 
0 Chemical treatment. 
0 Concentration and microfiltration. 
0 Neutralization. 
0 Solids dewatering. 
0 Granular Activated Carbon (GAC) adsorption. 

Each of these FTU process subsystems are discussed in detail below. 

@ 3 .1  COLLECTION AND EQUALIZATION SYSTEM 

Surface water collection systems CS-59, CS-61, and CS-132 serve to divert and transfer design 
flows from SW-59, SW-61 and SW-132, respectively. Surface water flows at each station in 
excess of the CS design flows may be permitted to overflow the collection system and continue 
downstream along its pre-IM/IRA flow path. Each collection system includes a precast reinforced 
concrete catch basin with a stainless steel submersible pump. 

The pump is located inside each catch basin and its operation is controlled by a float switch. The 
raw water is pumped from the catch basins to a flow equalization tank through double-wall 
polyethylene piping. The piping is wrapped with heat tape and insulation to protect against 
freezing during the winter months. 

The equalization tank has a capacity of 10,000 gallons and is fabricated of cross-linked 
polyethylene. Surface water influent levels in the tank are continuously monitored and displayed. 
Level indication includes low, high, and overflow visual and audible alarms at 5, 90, and 95 
percent of tank capacity, respectively. At peak flow (60 GPM) the tank can provide nearly 3 hours @ of equalization time. 
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3.2  CHEMICAL TREATMENT SYSTEM 

The first step of chemical treatment is to lower influent pH in Reaction Tank No. 1 with sulfuric 
acid to approximately 4.5 to avoid carbonate complexation of uranium and to neutralize total 
alkalinity. Ferric sulfate is then added as a coagulant and co-precipitating agent. Lime is added in 
Reaction Tank No. 2 to raise the pH to 9.5 which causes the precipitation of iron and dissolved 
heavy metals as metal hydroxides. Radionuclides and metals adsorb to particulates and are 
entrained in the floc. Auxiliary chemicals such as biological inhibitors and coagulant aids may be 
added to enhance the overall effectiveness of the process. The chemical treatment system in Trailer 
No. 1 consists of two reaction tanks (800 gallons each); one ferric sulfate addition tank (50 
gallons); one lime addition tank (250 gallons); and one auxiliary chemical addition tank (250 
gallons). All the tanks are equipped with level control instrumentation and mixers. 

The ferric sulfate and any auxiliary chemical solutions are prepared in feed tanks by mixing 
powdered reagent and water and are fed to Reaction Tank No. 1 by metering pumps. The pH in 
Reaction Tank No. 1 is maintained within the optimal range by acid addition, which is controlled 
by on-line pH instrumentation. From Reaction Tank No. 1, the surface water overflows to 
Reaction Tank No. 2 where lime slurry and any required auxiliary chemicals are added. The lime 
slurry is prepared in the lime addition tank which is provided with a filter, dust control hood, and a 
slurry recirculation pump. The supply of lime to Reaction Tank No. 2 is controlled by an 
automated ph monitoring and control system. 

@ 

3 . 3  CONCENTRATION AND MICROFILTRATION SYSTEM 

The concentration and microfiltration system in Trailer No. 2 physically separates the floc formed 
in Reaction Tank No. 2. Surface waters from Reaction Tank No. 2 gravity flow to the 
concentration tank (3,000 gallons), which is constructed of fiberglass reinforced plastic and 
equipped with baffles, level controls and a recirculation pump. The process stream is pumped 
from the concenfration tank to a microfiltration system. The membrane filter is a shell and tube 
configuration with the membrane on the inside of the tubes. The permeate passes through the 
tubes perpendicular to the main flow at a relatively low operating pressure. Manifolds are provided 
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to collect the filtrate and direct it by gravity to the neutralization tank. 

Filtered solids are returned to the concentration tank. Solids in the concentration tank are 
periodically pumped to the solids holding tank in Trailer No. 1. Ovefflow from the solids holding 
tank is recycled to the concentration tank. The solids removal rate from the concentration tank is 
adjusted manually to maintain the desired solids concentration in the filtration modules. A 
clean-in-place system, comprised of a flush tank and a chemical holding tank, is included in the 
design of the microfiltration unit. Both tanks have a 400-gallon capacity. 

3 . 4  NEUTRALIZATION SYSTEM 

A skid-mounted neutralization system is provided to adjust the filtrate pH to 7 by addition of 
sulfuric acid. The pH adjustment prepares the filtrate for GAC treatment and discharge or recycle. 
The equipment and components of the neutralization system are as follows: 0 

0 1,500 gallon, heavy-duty plastic tank. 

55-gallon acid drum with metering pump. 

- pH monitor/controller/alarm. 
- pH recorder. 

Heavy-duty rim mounted mixer. 

0 Control panel containing: 

3 . 5  SOLIDS DEWATERING SYSTEM 

The solids dewatering system is used to process the solids in the solids holding tank. This system 
includes an air operated slurry pump to transfer concentrated solids from the solids holding tank to 
the filter press. The filter press removes water from the solids and creates a filter cake that is 35 to 
50 percent solids by weight. The filtrate produced by the filter press is recycled to the 
concentration tank. The filter cake is transferred into drums placed beneath the elevated filter 
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3 .6  GRANULAR ACTIVATED CARBON (GAC) TREATMENT SYSTEM 

After neutralization, the process water is pumped through two GAC columns in Trailer No. 3 
configured in series. Two additional GAC adsorption units are configured in parallel to the on-line 
units and are maintained in an on-line, standby mode. Each carbon column is 60 inches in 
diameter and 87 inches high. The GAC units are skid-mounted and are connected to the process 
piping via stainless steel, quick connect couplings. 

Rotation of the GAC units into the lead, polishing, and standby positions is accomplished by 
changing the open/closed configuration of the process valves. Physical movement of GAC units is 
not necessary except when removing a spent unit for disposal. Each of the four vessels contains 
2,000 pounds of GAC. 

Following GAC treatment, the water is continuously discharged to South Walnut Creek just 
downgradient of the surface water collection systems. 
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4.0 PROJECT TEAM ORGANIZATION AND RESPONSIBILITIES 

The Rocky Flats operating contractor has overall responsibility for the Health and Safety Program 
at the Rocky Flats Plant. The operations subcontractor is specifically responsible for 
implementation of the Health and Safety Plan for the operation and maintenance of the FTU at 
OU2. The project HeaIth and Safety Organization is shown in Figure 4.1. Table 4.1 presents lead 
management and field personnel on the project. Major responsibilities for key personnel are 
summarized in Table 4.2. 
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TABLE 4.1 

Project Personnel 

COMPANY F U NCTlO N NAME PHONE 

EG&G Contractor’s Technical Mark Burmeister 966-5891 

Representative 

EG&G ERM Health and Safety Officer Keith Anderson 966-6979 

RTG 

RTG 

RTG 

RTG 

Program Manager Erich Tiepei 969-851 1 

Corporate Health and Safety Manager Bartley Conroy 969-851 1 - * 

Project Manager Michael Griffin 969-851 1 
Alternate Health and Safety Specialist 

Health and Safety Specialist 
Project Health and Safety Officer David Barnes 966-431 0 
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TABLE 4.2 

Personnel Responsibilities 

Title General Description Responsibilities 

Project Manager Has authority to  direct o Prepares and organizes the 
response operations. 
Assumes total control 
over site activities. 
Stop work authority. 

background review of  the situation, 
Work Plan, the Project Health and 
Safety Plan, and the field team. 

Ensures that the Work Plan is 
completed and on schedule. 

o 

o Uses the Project Health and Safety 
Officer to  ensure that safety and 
health requirements are met. 

o Prepares the final repbit and 
support files on the project 
activities. 

Project Health and Advises the Project o Periodically inspects PPE a 
Safety Officer Manager on all aspects and equipment. 

of  health and safety 
on site. Stops work if 
any operation threatens o Ensures that protective clothing and 
worker or public health equipment are properly stored and 
or safety. maintained. 

o Implements the health and safety 
plan. 

o Conducts periodic inspections to  
determine i f  the Project Health and 
Safety Plan is being followed. 

o Knows emergency procedures, 
evacuation routes, and the 
telephone numbers for emergency 
response. 
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TABLE 4.2 (Continued) 
Personnel Responsibilities 

Title General Description Responsibilities 

Project Health and Safety Officer (continued) Sets up decontamination lines 
and  t h e  decon tamina t ion  
solutions appropriate for the type 
of chemical contamination on 
site. 

Controls the decontamination of  
all equipment, personnel, and 
samples from the contaminated 
areas. 

Assures proper disposal of 
contaminated clothing and 
materials. 

Ensures tha t  all required .. equipment is available. 

Noti f ies EG&G emergency 
response personnel by telephone 
or radio in the event of  a 
emergency. 

Subcontractor Health and Safety Manager o Develops Health and Safety 
Guidelines. 

o Reviews Project Health & Safety 
Plans. 

o Develops site-specific Health & 
Safety procedures with Project 
Health & Safety Officer. 

o Conducts inspections, reviews 
compliance and review health & 
safety records. 
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TABLE 4.2 (Continued) 
Personnel Responsibilities 

Title General Description Responsibilities 

Health and Safety Provides support of operations o Performs routine monitoring of  
Specialist lab and PPE waste materials in 

accordance with EG&G 
procedures to  ensure control 
of  radiological contaminants. 

involving monitoring of  system 
processes and components for 
radiological contaminants. 

o Performs routine monitoring of  
sample shipment containers in 
a c c o r d a n c e  w i t h  EG&G 
procedures to  ensure control of 
radiological contaminants. 

o Performs special monitoring for 
radiological contaminants as 
required in accordance with 
EG&G procedures. 

Plant Operator Provides daily operation o Follows standard operating 
and maintenance of plant. procedures. Verifies that plant 
Stop work authority. is operating in a safe manner & 

complies with operations and 
environmental regulations. 

o Maintains daily records of all 
activities. 

o Conducts 
required. 

o Advises 
Safety 0 
events. 

air monitoring, as 

Project Health and 
ficer of  any unusual 
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e ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE Manual: RFPER-SAF-93-OU2.14 
Operable Unit 2 Field Treatability Unit Revision No: 0 
Health and Safety Plan Page: 24 of 73 

Organization: Environmental Restoration 

5.0 HEALTH AND SAFETY RISK ANALYSIS 

The hazards associated with the operation of the FTU at OU2 include hazardous substances 
(chemical and radiological); physical hazards; heat and cold hazards; and possible construction 
hazards. 

5 . 1  HAZARDOUS SUBSTANCES 

Potentially contaminated surface water collected at the three weirs (SW-59, SW-61, and SW-132) 
is expected to contain numerous hazardous substances. This Section identifies and addresses 
potential chemical hazards. 

5 . 1 . 1  e Chemical Contaminant Hazards 

Table 5.1 presents influent concentrations of site contaminants from the Design Basis of the 
Surface Water IM/IRA Treatment System. Actual operating experience indicates that the influent 
concentrations of most contaminants are well below the Design Basis concentrations. 

Table 5.2 presents a summary of the chemical hazards, routes of exposure and first aid for each 
contaminant listed in Table 5.1. 

5 . 1 . 2  Process Chemical Hazards 

In addition to the hazards posed by contaminants contained in the influent waste stream, chemicals 
used in the treatment process pose a hazard to personnel. Table 5.3 presents a summary of the 
chemical hazards, routes of exposure and first aid for each process chemical used in the FTU. 
Material Safety Data sheets are contained in Appendix A. 



TABLE 5.1 

Constituent Unit I Influent Concentration 

Orcaanics: 
Vinyl Chloride 

1 , l  -Dichloroethene 

1 , l  -Dichloroethane 

1 ,2-Dic hloroethene 
(total) 

Chloroform 

Carbon Tetrachloride 

Trichloroethylene 

Tetrachloroethylene 

Methylene Chloride 

Acetone 

Dissolved Metals: 

14 

P d I  

Pgll 

rug11 

Pg/l 

Pg/l 

Pug11 

Pg/l 

Pug11 

P d  

Beryllium 

Manganese 

Strontium 

Tin 

142 

6 

mgll 0.0053 

mgll 0.5790 

mgll 0.8396 

mgll 0.9036 

10 

Aluminum 

Antimony 

82 

mgll 25.1214 

mgll 0.0655 

219 

Barium 

153 

mgll 1.853 

279 

Beryl I i u m 

40 

117 

mgll' 0.051 9 

Total Metals: 

Arsenic I mgll I 0.01 ua 

Cadmium I mall I 0.01 32 
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TABLE 5.1 (Continued) 

Constituent Unit 

Total Metals (Con'tl: 

Chromium mg/l 

Cobalt mg/l 

Copper mg/l 

Iron mg/l 

Lead mg/l 

Lithium mg/l 

Manganese mg/l 

Mercury mg/l 

Nickel mg/l 

Selenium mg/l 

Strontium mg/l 

Vanadium mg/l 

Zinc mg/l 

a 

Influent Concentration 

0.1918 

0.1232 

0.2664 

183.9643 

0.1 954 

0.41 

3.3068 

0.0022 

0.2239 

0.007 

0.8600 

0.501 9 

1.3475 

Basis for Desian of Surface Water IM/IRA Treatment Svstem 

The "U" designation following the Design Basis Concentration indicates the 
concentration is the detection limit for that constituent. 
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TABLE 5.2 

Chemical Hazards Posed by Site Contaminants and Route of Exposure 

Design PEL (OSHA) 
Contaminant Basis or TLV 
(Synonyms) Concentration (ACGIHI 

Physical/ 
Chemical Routes of 

IDLH Characteristics Exposure 
First Exposure 
Aid Symptoms 

IP 
eV \bbreviations) pg/l or REL 

Vinyl 
chloride 

14 Carcinogen Colorless 
Gas or liquid 
(Below 56OF) 
Pleasant 
odor 
UEL: 33% 
LEL: 3.6% 

Inhalation Artificial 
Respiration 

Weakness, 
abdominal 
pain; GI 
bleeding 

9.99 

1,l- 
Dichloro- 
ethylene 
(Vinylidene 
chloride) 
(1,l -Dichlor- 
oethene) 
(1.1-DCE) 

142 Carcinogen Colorless 
Liquid, mild 
sweet odor. 
LEL: 7.3% 
UEL: 16% 

Inhalation 
Ingestion 
Contact 

Artificial 
respiration; 
Seek medical 
attention: 
Irrigate and 
wash 
affected area 
immediately. 

Liver and 
kidney 
changes. 

9.65 

11.06 6 100 ppm 4,000 ppm Colorless, 
oily liquid 
Chloroform- 
like odor 

Inhalation 
Ingestion 
Contact 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediatelv. 

CNS 
depression; 
liver and 
kidney 
damage; skin 
irritation. 

1.1- 
Dichloro- 

1,2- - 
Dichloro- 
ethene 
(1 2- 
Dichloro 
ethylene) 

10 200 ppm 4,000 ppm Colorless 
liquid with 
slightly acrid, 
chloroform- 
like odor. 
UEL: 12.8% 
LEL: 5.6% 

Inhalation 
Ingestion 
Contact 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

Eye irritation; 
CNS 
depression : 
Respiratory 
system 

9.65 

~~ 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

11.42 Chloroform 
(Methane 
trichloride; 
Trichloro- 
methane) 

82 Carcinogen 
(1,000 ppm) 

Colorless 
liquid with 
pleasant 
odor. Not 
combustible. 

Inhalation 
Ingestion 
Contact 

Dizziness; 
mental 
dullness; 
nausea; 
disorientation 
: fatigue; 
anesthesia; 
eye and skin 
irritation. 
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1 

Carcinogen 
(1,000 ppm) 

Colorless 
liquid, sweet 

TABLE 5.2 (Continued) 

Chemical Hazards Posed by Site Contaminants and Route of Exposure 

Design PEL (OSHA) 
Contaminant Basis or TLV 
(Synonyms) Concentration (ACGIH) 

' Physicall 
Chemical Routes of 

IDLH Characteristics Exposure 
First Exposure IP 

\bbreviations) pg/l or REL Aid imptoms eV 
I 

Carbon 
Tetrachlorid 
e 
(Tetrachloro- 
methane) 

2 1  9 Carcinogen 
(300 ppm) 

Colorless 
liquid, sweet 
odor, not 
combustible. 
VP: 91  mm 

1 1.47 Inhalation 
Ingestion 
Absorption 
Contact 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediatelv. 

CNS 
depression; 
nausea and 
vomiting; 
liver and 
kidney 
damage; skin 
irritation. 

Headache; 
vertigo; 
visual 
disturbance; 
nausea; eye 
and skin 
irritation. 

I Hg 

Trichloro- 
ethylene 
(Ethylene 
Trichloride) 
W E )  

153 Inhalation 
Ingestion 
Contact 

9.45 

I Hg 

Tetrachloro- 
ethylene 

erchloro- R hylene) 
(Tetrachloro- 
ethene) 
(Perchlor) 

279  Inhalation 
Ingestion 
Contact 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

Carcinogen 
(500 ppm) 

Colorless 
liquid with 
sweet odor. 
Not 
combustible. 
VP: 14  mm 

Eye, Nose, 
throat 
irritation; 
nausea; flush 
face; vertigo; 
headache; 
liver; kidney; 
CNS 

9.32 

I Hg 

40 500 ppm Carcinogen 
(5,000 ppm) 

Colorless 
liquid with 
chloroform- 
like odor; 
BP: 104OF 
UEL: 22% 
LEL: 14% 

Inhalation 
Ingestion 
Contact 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

Fatigue; 
weakness; 
sleepiness; 
lightheaded- 
ness;numb- 
ness and 
tingling in 
limbs; 
nausea; eye 
and skin 
irritation 

11.32 Methylene 
Chloride 
(Dichloro- 
methane. 
Methylene 
Dichloride) 
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TABLE 5.2 (Continued) 

Chemical Hazards Posed by Site Contaminants and Route of Exposure 

Design PEL (OSHA) 
Basis or TLV 

Concentration (ACGIH) 
Contaminant 
(Synonyms) 
(Abbreviatior 

Physicall 
Chemical Routes of 

IDLH Characteristics Exposure 
First Exposure 
Aid Symptoms 

IP 
eV ' or REL 

Acetone 117 750  ppm 20,000 ppm Colorless 
liquid with a 
fragrant 
mint-like 
odor. 
FI. pt. 1.4OF 
LEL: 2.6% 
UEL: 12.8% 
VP: 266 mm 
Hg I @  77OF) 

Inhalation 
Ingestion 
Contact 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

Eye, nose, 
and throat 
irritation; 
headache; 
dizziness; 
dermatitis 

9.69 

Beryllium 

L 
Manganese 

0.0053 mg/l 
(Dissolved) 
0.051 9 mgll 
(Total) 

0.002 mg/m3 Carcinogen 
(1 0 mg/m') 

Metal: a 
brittle, grey- 
white solid; 
noncombus 
tible ; slight 
explosion 
hazard in 
dust or 
oowder form 

Inhalation For eye 
exposure, 
irrigate eyes 
immediately. 

Respiratory 
symptoms; 
fatigue; 
weakness; 
weight loss. 

N /A 

0.5790 mgll 
(Dissolved) 
3.3068 mgll 
(Total) 

5 mg/m3 No evidence Metal; a 
lustrous, 
brittle, 
silvery solid. 
Combustible. 

Inhalation 
Ingestion 

Artificial 
respiration; 
Seek medical 
attention. 

Parkinson's; 
asthenia; 
insomnia; 
mental 
confusion; 
metal fume 
fever; dry 
throat; 
cough, tight 
chest. 

NIA 

Strontium 0.8396 mg/l 
(Dissolved) 
0.8600 mg/l 
(Total) 

NA NA Silvery-white 
metal. 

Ingestion 
Inhalation 

NA Moderately 
toxic by 
ingestion, 
inhalation 

N/A 

Skin and eye 
irritation. 

N/A Tin 0.9036 mg/l 
(Dissolved) 

2 mg/m3 400 mg/m3 Gray to 
silver-white 
solid. 

Inhalation 
Contact 

Artificial 
respiration; 
Irrigate and 
wash 
affected 
area. 
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TABLE 5.2 (Continued) 

Chemical Hazards Posed by Site Contaminants and Route of Exposure 

Design PEL (OSHA) 
Contaminant Basis or TLV 
(Synonyms) Concentration (ACGIH) 

Physical/ 
Chemical Routes of 

IDLH Characteristics Exposure 
First Exposure IP 

eV (Abbreviations) mg/i or REL Aid 4 mptoms 

Nasal 
ulceration; GI 
disturbances; 
respiratory 
irritation. 

- 
0.01 
(Detection 
Limit) 

NIA Arsenic Carcinogen 
(1 00 mg/m3) 

Irrigate and 
wash 
affected 
area; 
immediate 
medical 
attention. 

Silver-gray or 
tin-white 
brittle solid. 

Inhalation 
Absorption 
Contact 
Ingestion 

Aluminum 25.1 2 1  4 NA Silvery 
ductile metal 

Inhalation NA Pulmonary 
fibrosis; 
possibly 
Alzheimer 

N/A 1 5  mg/m3 
(Total) 
5 mg/m3 
Respirable) 

0.5 mglm3 Antimony 

1 

0.0655 80 mglm3 Silvery white 
metal 

Inhalation 
Contact 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected 
area; 

Irritates 
eyes, nose, 
throat; 
cramps; 
vomiting; 
diarrhea; 
affects sleep 
and appetite 

Inhalation 
Ingestion 
Contact 

Irritates 
eyes, nose, 
throat, upper 
respiratory; 
GI; muscle 
spasm; slow 
pulse; skin 
burns 

NIA Barium 1.853 0.5 mg/m3 Silver-white, 
slightly 
lustrous 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

Irrigate eyes 
immediately 

Beryllium Inhalation Respiratory 
symptoms; 
fatigue; 
weakness; 
weight loss 

N /A 0.0053 
(Dissolved) 
0.05 1 9 
(Total) 

Metal; a 
brittle grey- 
white solid; 
noncombust 
ible; slight 
explosion 
hazard in 
dust or 
powder form 
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TABLE 5.2 (Continued) 

Chemical Hazards Posed by Site Contaminants and Route of Exposure 

Design PEL (OSHA) 
Contaminant Basis or TLV 
(Synonyms) Concentration (ACGIH) 

Physical/ 
Chemical Routes of 

IDLH Characteristics Exposure 
First Exposure IP 

eV (Abbreviations) mgll or REL rmptoms Aid : 
Cadmium 0.01 32 0.2 mg/m3 Carcinogen 

(50 mg/m3) 
Silver-white, 
blue tinged 
solid 

Inhalation 
Ingestion 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

Pulmonary 
edema; 
cough; tight 
chest; chills, 
muscle 
aches; 
nausea, 
vomiting; 
diarrhea. 

Corrosive to 
skin and 
mucous 
membranes; 
carcinogen 
of the lungs, 
nasal cavity, 
stomach, 
larvnx 

N/A 

N IA Chromium 

1 

0.1918 1 mglm’ No  Evidence Blue-white to 
steel-gray, 
lustrous solid 

Inhalation 
Ingestion 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

Cobalt .) 0.1232 0.05 mglm’ 20 mg/m3 Silver-gray to 
black solid 

Inhalation 
Ingestion 
Contact 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

Cough; 
decrease 
pulmonary 
function; 
dermatitis; 
respiratory 
hypersensi- 
tivitv 

NIA 

~~ 

Irritation of 
eyes and 
mucous 
membranes, 
pharynx; 
poison by 
ingestion; 
metal taste; 
damage of 
nervous 
system, 
kidneys, and 
liver 

NIA Copper 0.2664 1 mg/m3 No Evidence Reddish, 
lustrous 
malleable 
solid 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

Inhalation 
Ingestion 
Contact 
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TABLE 5.2 (Continued) 

Chemical Hazards Posed by Site Contaminants and Route of Exposure 

Design PEL (OSHA) 
Contaminant Basis or TLV 
(Synonyms) Concentration (ACGIH) 

Physicall 
Chemical Routes of 

IDLH Characteristics Exposure 
First Exposure IP 

eV (Abbreviations) mgll or REL rmptoms Aid 

Iron 183.9643 10 mg/m3 No  Evidence Silvery- 
white, 
tenacious, 
lustrous, 
ductile metal 

Inhalation 
Ingestion 

Artificial 
respiration; 
Seek medical 
attention 

Poison by 
intraperi- 
toneal route; 
tissue and 
lung irritant; 
and 
carcinoaen 

N IA 

0.1 954 0.050 mglm3 700 mglm3 Bluish-gray, 
soft metal 

Inhalation 
Ingestion 
Contact 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

Carcinogen 
of lungs and 
kidneys; 
affects CNS. 
GI tract, 
blood 

NIA Lead 

thium 0.41 NA NA Silver- 
colored light 
metal 

Inhalation 
Ingestion 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediatelv. 

Reacts with 
body 
moisture to 
cause burns; 
toxic to CNS 

NIA 

Manganese 0.5790 
(Dissolved) 
3.3068 
(Total) 

5 mg/m3 No Evidence Silvery or 
reddish gray 
solid; brittle; 
combustible 

Inhalation 
Ingestion 

Artificial 
respiration; 
seek medical 
attention. 

Parkinson's, 
CNS  and 
lung damage; 
sleepiness; 
vomit; 
weakness; 
tremors 

NIA 

~ 

Silvery, 
mobile, 
odorless 
liquid 

Inhalation 
Ingestion 
Contact 
Absorption 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

N/A Mercury 0.0022 0.01 mg/m3 10 mg/m3 Eye and skin 
irritant; 
poison by 
inhalation; 
cough; 
tremor; 
headache; 
irritability; GI 
and CNS 
affected 
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TABLE 5.2 (Continued) 

Irritated 
eyes. nose, 
throat; GI 
distress; 
chills; 
headache 

Chemical Hazards Posed by Site Contaminants and Route of Exposure 

N/A 

Design PEL (OSHA) 
Contaminant Basis or TLV 
(Synonyms) Concentration (ACGIH) 

Ingestion 
Inhalation 

NA 

Physical/ 
Chemical Routes of First Exposure IP 

NA 

NA 

IAbbreviations) ma/l or REL IDLH Characteristics ExDosure Aid 4 

Lung and 
skin irritant; 
relatively 
nontoxic to 
humans by 
inhalation 

Inhalation 
Ingestion 
Contact 

N/A 

Inhalation 
Absorption 
Ingestion 
Contact 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash 
affected area 
immediately. 

mptoms eV 

and skin 
irritant; 
carcinogenic 

Moderately 1 N/A 
toxic by 
ingestion, 
inhalation 
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TABLE 5.2 (Continued) 

Chemical Hazards Posed by Site Contaminants and Route of Exposure 

Key: 

ACGIH - 
C 
CNS 
FI. pt. - 
IDLH 

IP 
LEL 
NA 

PEL 
OSHA - 

PPM 
TLV 

UEL 
,ug/m3 - 
VP 

American Conference of Governmental Industrial Hygienists 
Ceiling-Concentration shall not be exceeded at any time 
Central Nervous System 
Flash point-closed cup, unless otherwise noted 
Immediately Dangerous to Life and Health-Maximum concentration from which one could escape within 30 minutes without 
experiencing any irreversible health effects 
Ionization potential (eV) 
Lower Explosive Limit 
Not available 
Occupational Safety and Health Administration 
Permissible Exposure Limit-Concentration that nearly all workers may be repeatedly exposed, day after day, without adverse 
effect. (Based on an 8-hour workday and 40-hour workweek). 
Parts Per Million 
Threshold Limit Value-Concentration that nearly all workers may be repeatedly exposed, day after day, without adverse effect. 
(Based on an 8-hour workday and 40-hour workweek). 
Upper Explosive Limit 
micrograms per cubic meter 
Vapor Pressure at 68OF in millimeters (mm) mercury (Hg) unless otherwise noted. 

References 

r Contaminants- Permissible Exposure Limits (29 CFR 191 0.1000). b 
American Conference of Governmental Industrial Hygienists, Threshold Limit Values and Biological Exposure Indices for 1990 to 1991. 

National Institute of Occupational Safety and Health, Pocket Guide to Chemical Hazards, June, 1990. 

Sax. N. Irving, Dangerous Properties of Industrial Materials. Van Nostrand Reinhold Company, New York, 1979. 
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TABLE 5.3 

Chemical Hazards Posed by Process Chemicals and Routes of Exposure 

PHYSICAL/ 
EXPOSURE CHEMICAL ROUTES OF CHEMICAL CONCEN- 

TRATION ;vnonvms) TLVIPEL IDLH CHARACTERISTICS EXPOSURE FIRST AID SYMPTOMS 

Ferric Sulfate 
( ferri-f loc) 

89% (Dry 
Chemical) 

1 mg/m3 
(as fe) 

N A  Soluble Iron- 
Acid Dust 

Inhalation 
tngestion 
Contact 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash affected 
area 
immediately. 

Abdominal 
pain; diarrhea; 
pallor; 
lassitude, 
drowsiness 

~~ ~~ 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash affected 
area 
immediately. 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash affected 
area 
immediately. 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash affected 
area 
immediately. 

Eye, nose and 
throat 
irritation; 
pulmonary 
edema; 
bronchitis, 
emphysema 

Sulfuric Acid 93% (in drum) 
20% (TK-5) 
10% (TK-9) 
3% (Feed to 

TK-11 1 

80 mg/m3 Colorless to 
dark brown, 
oily, odorless 
liquid; non- 
combustible 

Inhalation 
Ingestion 
Contact 

1 mg/m3 

STEL=3  
mg/m3 

7-38% 
(Reagent 
Grade) 

100 ppm Colorless liquid Inhalation 
Ingestion 
Contact 

Nose and 
throat 
irritation; 
burns throat 
and eyes; 
cough, 
choking. 

Hydrochloric 
Acid 

Calcium . 
Hydroxide 
(Hydrated 
Lime) 

10%  Solution 5 mg/m3 Unknown White, odorless 
solid before 
mixing; 
disagreeable, 
sweet odor in 
solution 

Inhalation 
Ingestion 
Contact 

Severe skin 
irritation; nose 
irritation; eye 
irritation. 

Inhalation 
Ingestion 
Contact 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash affected 
area 
immediatelv. 

Eye, nose and 
throat 
irritation; 
corneal ulcer 

Hydrogen 
Peroxide 

35% (in drum) 
2-3% (TK-9) 

7 5  PPm Colorless liquid 
with a slightly 
sharp odor. 
Noncombustibl 
e 

~ 

Cough; skin 
irritation; GI 
distress; eye 
irritation 

Granular 
Activated 
Carbon 
(GAC) 

100%  NA Black granular 
solid 

Inhalation 
tngestion 
Contact 

Remove to 
fresh air; drink 
liquids; irrigate 
and wash 
affected area 
immediatelv. 

0.7 mg/m3 
(Respirable) 
2.1 mg/m’ 
(Total) 
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Inhalation 
Ingestion 
Contact 

TABLE 5.3 (Continued) 
Chemical Hazards Posed by Process Chemicals and Routes of Exposure 

PHYSICAL/ 
CHEMICAL CONCEN- CHEMICAL ROUTES OF EXPOSURE 

(Synonyms) TRATION TLV/PEL IDLH CHARACTERISTICS EXPOSURE FIRST AID SYMPTOMS 

Artificial 
respiration; 
Seek medical 
attention; 
Irrigate and 
wash affected 
area 
immediately. 

11 Hydroxide 
Liquid; White, 
odorless solid 
before mixing; 
disagreeable, 
sweet odor in 
solution. 

Severe skin 
irritation; nose 
irritation; 
temporary loss 
of hair. 
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5 . 2  RADIOLOGICAL HAZARDS 

The radiological hazards associated with operation of the FTU arise from alpha, beta, and gamma 
radiations which are emitted from the present radionuclides during decay. Table 5.4 lists 
radionuclides and design basis concentrations. Alpha, beta, and gamma radiations are all forms of 
ionizing radiation. The chronic health hazards associated with exposure to ionizing radiation may 
include an increased risk of cancer and genetic effects. Various acute health effects are associated 
with high radiation exposures. An acute health effect is defined as an observable physiological 
change appearing within days to several weeks after exposure. However, radiation levels 
associated with operation of the FTU are well below those necessary to produce acute health 
effects. The radionuclide concentrations in the plant influent water are well below these design 
basis values. 
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. 
Dissolved 

Radionuclides: 

Gross Alpha pCdl 20.1 1 

Gross Beta PCdI 39.90 

Total Uranium pCdI 9.96 

Total Radionuclides: 

Gross Alpha PCI/I 730.0 

Gross Beta pCd1 545 a 

Plutonium 239, 240 pCdl 3.28 

Americium 241 pCdI 0.53 

Total Uranium pCd1 1 1.69 

TABLE 5.4 

RADIOLOGICAL CONTAMINANT DESIGN BASIS FOR IM/IRA TREATMENT 

SYSTEM 

FTU operators may be exposed to low levels of alpha, beta, and gamma radiation through external 
betdgamma radiation, radioactive air particulates, and radioactive contamination. The greatest 
potential for any health effects from radiation are at processes or material locations in which the 
contaminants contained in the water are concentrated (e.g., the solids handling systems, 
concentration tank solids, settling tank, and the filter press). Monitoring methods, worker 
exposure limits, and administrative action levels for these radiation exposure aspects are addressed 
in Section 9.0 of this plan. 
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5.2 .1  External Radiation Exposure 

Both beta and gamma radiations are emitted by the radionuclides present in the FIZT waste stream. 
External beta radiation cannot penetrate beyond the shallow layers of the skin or the lens of the 
eye, and so associated hazards are confined to these areas. However, eye exposure to external 
beta radiation is greatly reduced or eliminated through the use of eye protection. 

External gamma radiation, unlike beta radiation, readily penetrates deep into the body and is 
therefore hazardous to internal organs. Clothing and eye protection are not effective at reducing 
external gamma radiation exposure. Three accepted methods to minimize gamma exposures are: 

the use of shielding between personnel and the radiation source; 

0 minimizing time in the radiation area; and 

maximizing distance from the radiation source. 

Due to low levels of gamma radiation, external shielding designed to reduce gamma radiation 
exposure should not be necessary for workers at the FTU. Should external radiation be of 
concern, the most effective methods of reducing worker exposure to external gamma radiation will 
be by posting areas where elevated gamma exposure rates exist, limiting the amount of time 
workers spend in these areas, and maintaining a maximum distance from radiation sources. 

5.2.2 Internal Radiation Exposure 

Alpha radiation is present in the FTU waste stream. Alpha radiation, due to it's relatively large 
mass and charge, does not pose an external hazard and will not penetrate the layer of dead skin 
cells. However, alpha radiation is a significant internal hazard due to the large amount of energy 
deposited in small, localized areas of internal organs. Alpha radiation is principally admitted to the 
body by inhalation of airborne contamination or ingestion, injection, or absorption of surface 
contamination. 
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Radioactive contamination existing in the form of loose material is capable of migrating or being 
transported by a variety of mechanisms such as movement of personnel, vehicles, equipment, and 
wind. Several hazards are posed to workers concerning loose contamination. These hazards are 
inhalation, ingestion, injection, and absorption of contamination. 

Air particulates that are suspended or have settled out on horizontal surfaces (equipment) and have 
been resuspended pose an inhalation hazard. Drinking contaminated water, eating contaminated 
food, and/or transferring contamination to the mouth pose an ingestion hazard. Abrasions, 
lacerations, or punctures of the skin resulting from contact with contaminated surfaces pose an 
absorption hazard. 

5 . 3  OPERATIONAL SAFETY HAZARDS e 
The primary operational safety hazards and associated with this work and the control measures 
which will be implemented include the following: 

In-juries from moving and/or energized Darts and machinery; engineering controls include the 
installation of guards to prevent contact with moving machinery; administrative controls 
include the use of lock outhag out procedures to prevent injury from energized and/or 
pressurized systems. 

Injuries from defective tools or mishandling of tools. materials. or eauipment ; controls will 
include inspection of all tools prior to use for defects or damage and thorough training of 
operational personnel in the proper handling and use of the materials and equipment in use at 
the FTU; proper equipment use will be controlled through the use of approved Standard 
Operating Procedures. 

Injuries from falls during work uerformed at above ground locations or from being struck by 
falling objects; controls will include training and use of the proper fall protection equipment 
and use of hard hats where overhead hazards are present. 
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Injuries from slips. trips. and falls from working on wet surfaces or in inadequatelv 
illuminated work areas; controls will include proper housekeeping and control of liquid and 
snow and ice on walking surfaces and the use of slip resistant surfaces; adequate lighting will 
be provided and maintained in all work areas requiring access during darkness. 

Injury durine work in confined spaces ; All entries into designated confined spaces will be 
performed in accordance with current Rocky Flats confined space policies and procedures by 
properly trained personnel. 

Injuries from failure to wear proper personal protective eauipment ; Section 8.0 of this Health 
and Safety Plan contains requirements for selection and use of personal protective equipment 
during all tasks associated with operation and maintenance of the FTU. Operational personnel 
receive training in the use of personal protective equipment and are required to read and 
acknowledge understanding of the contents of this plan. Additionally, Daily Safety Briefings 
are conducted at the beginning of each shift to discuss planned activities and control measures 
required, including the proper personal protective clothing. 

5 . 4  ENVIRONMENTAL AND BIOLOGICAL HAZARDS 

In addition to the hazards described above, during the operation and maintenance of the FTU, there 
is the potential for worker exposure to high winds, serious temperature extremes, biological 
hazards, and noise. High winds pose a hazard to workers in areas outside the FTU trailers. 
Outside work will be curtailed due to sustained winds following Rocky Flats sitewide 
announcements. Potentially serious temperature extremes could produce heat related illnesses such 
as heat stroke, heat exhaustion, and heat cramps. The FTU will not be cooled except for the office 
and GAC trailers. During extreme cold weather, the primary hazards of concern will be 
hypothermia and frostbite. This is of concern primarily while outside, since the trailers are heated 
in the winter months. The main biological hazards of concern, primarily outside the FTU trailers, 
will be insect and snake bites. Additionally, equipment and machinery may generate levels of 
noise that could contribute to chronic hearing loss. a 
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6.0 GENERAL SITE REQUIREMENTS 

Given the diverse nature and potential effects of the expected contaminants at the OU2 water 
treatment plant, careful safety precautions are necessary to ensure maximum protection of human 
health and the environment. This section presents general requirements which apply to all 
activities on the site. The purpose of these requirements is to ensure that operators and other 
subcontractor personnel involved with the operation of OU2 are properly prepared for the activities 
they will be performing. 

6 . 1  EMPLOYEE TRAINING 

All operators and associated personnel working on this project shall be trained in accordance with 
the requirements of 29 CFR 1910.120. A training file for each subcontractor site employee will be 
maintained on site. This training file will include certificates and training records required by the 
subcontractor as well as site specific forms generated by the operating contractor. A training file 
containing subcontractor training records will also be maintained at the subcontractors office. 

@ 

6.1 .1  40-Hour Hazardous Waste Site Training 

This training shall be a 40-hour hazardous waste course including the following elements: 

Hazard identification; 
Applicable regulations; 
Permissible exposure limits; 
Hazard communication (MSDS, reference sources); 
Physical & chemical effects of hazardous materials; 

Air monitoring; and 
Respiratory protection including fit testing. 
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6.1 .2  24-Hour On-The-Job Training 

In addition, a site specific OSHA 24-hour on-the-job training shall be given to all workers and 
properly documented. This shall consist of a review of site contaminants and hazards, the contents 
of this plan, and the actions to be taken in the event of emergencies. Employees shall also be 
trained on the use of MSDS sheets which will be available to all personnel for chemicals used in 
the FTU. 

6.1.3 Respiratory Protection Training 

Respiratory Protection training is integral to the subcontractor Respiratory Protection Program. 
Field personnel will complete the level of respiratory protection training that is appropriate to their 
job description during initial 40 hour OSHA training and annually thereafter. Topics that will be 
covered for subcontractor operations personnel at the FIT will include the following: 

Overview of respiratory protection; 
Physiology of the respiratory system; 
Classification of respiratory hazards; 
Air-purifying respirators; 
Respirator selection, use and limitations; 
Fit testing, maintenance and cleaning; 
Air supplying respirators/SCB Adairline respirators; 
SCBNairline respirators field exercise; and 
Examination. 
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6.1.4 Supplemental Training 

Supplemental training shall include the following: 

8-hour supervisor training (shift foremen, Health and Safety Officer); 
Current 8 hour refresher training (all employees); and 
First aid and CPR training (at least one employee per shift). 

The Project Manager shall be responsible for verifying the current status of training for all 
employees assigned to the project. Any deficiencies shall be cleared prior to the employee 
beginning work on the field portion of the project. 

0 Finally, all employees must read and acknowledge in writing that they have read this site specific 
Health and Safety Plan. Blank 
acknowledgement forms must be kept in the operations trailer at OU2 at all times and original 
-signed forms kept by the Project Manager in the project files. Subcontractors shall also sign 
Health and Safety Plan Acknowledgements if they are working under the subcontractor Project 
Health and Safety Plan. 

A sample acknowledgement is shown on Figure 6.1. 

The preceding requirements are those that must be satisfied for any field work regardless of the 
site. There are also several training requirements to satisfy the site-specific requirements of both 
the subcontractor and the operating contractor. These site specific requirements include: 

Rocky Flats Radiation Workers for Environmental Restoration Safety Training; 

Pressure Safety Awareness training (as directed by the Rocky Flats Project Manager); 

Rocky Flats Waste Generator Non PA Training Course (for operation of filter press equipment 
and packaging of waste drums); and e 



RESOURCE HEALTH AND SAFETY PROGRAM 
TECHNOLOGIES HEALTH AND SAFETY PLAN GROUP, INC. 

ACKNOWLEDGEMENT 
I 

Project Number 

Project Name 

Project Location 

I hereby acknowledge that I have been given a safety briefing on the work I am to do on 
the above-referenced site. I understand that the site may contain materials classified by 
EPA or others as potentially hazardous. I have read and understand the safety plans for 
this project and will adhere to the procedures contained therein. I have been instructed in 
and understand the use of the safety equipment for this project. 

Date 

Print Name 

Signature 

Proiect Manaaer or Rewesentathe 

Date 

Print Name 

Signature 
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All operations personnel will receive site specific training pertaining to chemicals and 
materials used in the operation of the OU2 treatment facility regarding the routes of 
exposure and adverse health effects. 

6 . 2  MEDICAL MONITORING 

In accordance with 29 CFR 1910, all employees assigned to a field project at a hazardous waste 
site shall be part of a Medical Monitoring Program. The Project Manager shall be responsible for 
verifying the current medical monitoring status for all employees assigned to the project. Any 
deficiencies shall be cleared prior to the employee doing any field work on the field project. 

6 . 3  DAILY SAFETY BRIEFINGS 

As described in Section 6.1, all workers shall receive a safety briefing on the contents of this plan 
prior to beginning work. In addition, a health and safety briefing shall be performed at the 
beginning of each shift. The briefing shall be conducted by the shift Health and Safety Officer, 
and shall cover the specific tasks to be performed for that shift. Health and safety concerns for 
planned tasks shall be reviewed, and required procedures discussed. The attendees at the briefing, 
and the items discussed, shall be documented in the daily Safety Briefing Report shown on Figure 
6.2. A supply of blank Safety Briefing Forms will be kept in the operations trailer for OU2. 

6 . 4  POSTING AND SITE ACCESS 

The Rocky Flats site is a controlled access area with the OU2 treatment plant located inside the 
perimeter Rocky Flats fencing. Access to the treatment plant is through one of several security 
points at the facility and requires proper badging. Access to the OU2 treatment trailers shall be 
limited to subcontractor operations and supervisory p.ersonne1 in addition to appropriate operating 
contractor personnel. Any maintenance or other personnel will be trained in accordance with the 
requirements presented in this section. Personnel without proof of 40-hour OSHA training will 
also be accompanied by an operator. a 



RESOURCE 

GROUP, INC. 
RIG TECHNOLOGiES 

HEALTH AND SAFETY PROGRAM 
SAFETY BRIEFING REPORT Page 1 o f 2  

Project Number Name B Project Location 
Project Manager 
Site Health and Safety Officer 
Date Weather 

Task Soec ific Safetv Reau irements 
Task: 

Personnel: 
Name Ass ian men1 

Safety Requirements: 

Task Soec ific Safetv ReauiremenQ 
Task: 

Personnel: 
Name Assianment 

Safety Requirements: 
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Task Soec ific Safetv Reauirements 

Task: 

Personnel: 
Name Assianment 

Safety Requirements: 

Task SDec ific Safetv Reau irements 

Task: 

Personnel : 
Name Assianment 

Safety Requirements: 

Briefing Acknowledgement: Printed Name Sianature 

Briefing Conducted By: 
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6.5 BUDDY SYSTEM a 
All work which requires an operator t o  directly handle, sample or transport hazardous 

materials, hazardous waste or waste containers at Rocky Flats requires the use of the 

buddy system. This includes process chemical preparation, drum or chemical 

transfers, maintenance, and operation of the filter press. The buddy system ensures 

that each worker is observed by another worker who can provide rapid assistance in 

case of  emergency. In addition, any work requiring greater than Level D protection 

requires use o f  the buddy system. Operators may monitor controls and gauges in the 

plant without use of  the buddy system provided radio contact is maintained with the 

roving foreman. A t  no time shall any worker engage in any kind of emergency 

response without the use of  the buddy system. Workers shall immediately evacuate 

the danger area upon discovery of  a potential emergency situation. 

6-9 
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7.0 EMERGENCY RESPONSE PLAN 

This project involves the operation of an existing water treatment plant. Potential emergency 
situations during work at the OU2 site include fire, hazardous substance release, employee 
contamination, accidents and injuries. Safety precautions will be taken to avoid emergency 
situations. However, if an emergency does arise, the procedures described in this section will be 
followed. Also, preparatory steps necessary for responding to an emergency situation are given 
below and they should be complied with before beginning any work at the site. 

The integrating contractor maintains an emergency response telephone extension of 2911 at Rocky 
Flats. Extension 2911 may be reached from any plant site telephone system instrument and will 
immediately connect the caller with the Fire Department, the Central Alarm Station, the Shift 
Superintendent and, during first shift, Occupational Health. e 
7.1  FIRE 

All personnel should move or be moved to a safe distance from any area involved in a fire 
situation. The Rocky Flats emergency extension at 2911 shall be called immediately. The 
subcontractor Shift Foreman shall immediately notify subcontractor and Rocky Flats personnel as 

shown on page 7-8. Fire extinguishers shall be inspected on a monthly basis in accordance with 
Rocky Flats requirements. 

7.2 HAZARDOUS SUBSTANCE RELEASE 

7 .2 .1  Definitions 

EMERGENCY RESPONSE action is a response effort to an occurrence which results, or is 
likely to result, in an uncontrolled release of hazardous materials or substances. This does not 
include response to incidental releases of hazardous materials or substances. An EMERGENCY 
RESPONSE involves support efforts by employees from outside the immediate release area or 
by designated responders (e.g., HAZMAT Team or Radiological Assistance Team). 0 
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INCIDENTAL RELEASE includes spills, leaks or other releases where the substance can be 
safely absorbed, neutralized, or otherwise controlled by employees or maintenance personnel in 
the immediate release area at the time of the release. It also includes releases of hazardous 
substances for which there is no potential safety or health hazard (i.e., fire, explosion or chemical 
exposure) above the normal operating conditions in the work area. Use of additional personal 
protective equipment (e.g., chemical cartridge respirators) not used during normal work activities 
is not allowed. 

RELEASE means any spilling, leaking, pumping, pouring, emitting, emptying, discharging, or 
dumping of a hazardous material or hazardous waste in anv buildingkontainment or to the 
environment. 

@ REPORTABLE RELEASE are all solid and liquid releases of a hazardous material or a 
hazardous substance greater than or equal to one pound (or one pint for aqueous liquids) and 
all paseous (gashapor) releases that threaten or occur inside or outside of any buildingkontainment 
'and that are unplanned. 

A list of hazardous and extremely hazardous substances (including radionuclides) is included as 
Attachment 1 to Section 4.0 of the Hazardous Waste Requirements Manual, 1-1OOOO-HWR. 

7.2 .2  Field Treatability Unit Release Hazard Analysis 

Table 7.1 contains a hazard analysis of all materials at the Field Treatability Unit which 



MATERIAL SPILLED 

Calcium Hydroxide 

Sulfuric Acid 

Hydrochloric Acid 

Hydrogen Peroxide 

Sludge 

TABLE 7.1 

SPILL RESPONSE HAZARD ANALYSIS 

SPILL PROCEDURES 

Dry: Sweep up and containerize 
for reuse or disposal; control 
dust generation during cleanup. 

Liquid solution: Absorb with 
universal absorbants or clean up 
with wet vacuum. 

Cover with sand; neutralize with 
soda ash, lime, or neutralizer 
only with adequate ventilation 
as carbon dioxide is generated; 
place in appropriate container 
for disposal.. 

Flush with water; neutralize 
with soda ash or lime only with 
adequate ventilation as carbon 
dioxide is generated; eliminate 
sources of ignition as hydrogen 
may be generated; place in 
appropriate container for 
disposal. 

Flush area with water; place in 
appropriate container for 
disposal. 

Place sludge material in 
appropriate container for 
disposal; perform 
decontamination of area with 
soap and water. 

PERSONAL PROTECTIVE EQUIPMENT 
REQUIRED 

Level D: Work clothes (Tyvek optional); 
safety shoes; safety glasses or goggles 
and full face shield; leather work gloves. 
Air purifying respirator with HEPA 
cartridges for dry cleanup if dust cannot 
be controlled. 

Level D: Work clothes with plastic 
coated Tyvek; safety shoes with 
neoprene boot covers; safety glasses 
with full face shield; elbow length 
neoprene or butyl gloves. No entry 
without PAPR' or SAb if monitoring 
indicates levels above TLV of 1 mg/m3. 

Level D: Work clothes with plastic 
coated Tyvek; safety shoes with 
neoprene boot covers; safety glasses 
with full face shield; elbow length 
neoprene or butyl gloves. No entry 
without SCBA in event of a spill of 
concentrated hydrochloric acid. 

Level D: Work clothes with plastic- 
coated Tyvek; safety shoes with 
neoprene boot covers; safety glasses 
with full face mask; neoprene or butyl 
gloves. SA or SCBA' required if 
monitoring indicates levels above TWA 
of 1 ppm. 

Level D: Tyvek coverall; safety shoes; 
safety glasses with full face shield; 
neoprene or butyl gloves; APR or SCBA 
required if monitoring indicates levels 
above those noted in Section 8.2. 
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MATERIAL SPILLED 

Generator Fuel 

TABLE 7.1 (Continued) 
SPILL RESPONSE HAZARD ANALYSIS 

SPILL PROCEDURES PERSONAL PROTECTIVE 

Contain spill; absorb with Level D: Work clothes; safety shoes 
EQUIPMENT REQUIRED 

Liquid Wastewater and 
Slurry 

Spent Granular 
Activated Carbon 

container for disposal. 
Contain spill; absorb with Level D: Work clothes with plastic 
universal absorbants or recover 
with wet vacuum or pump; place 
in appropriate container for 
disposal. 

coated Tyvek; safety shoes with 
neoprene boot covers; safety glasses or 
goggles with full face shie1d;neoprene or 
butyl gloves. Air monitoring for 
compounds in Section 8.2. 

Sodium Hydroxide 

universal or oil absorbant; place 
in appropriate container for 
disposal. 
Contain spill; place material in 
appropriate container for 
disposal. 

Flush with water; neutralize 
with dilute acid; absorb with 
universal absorbants or pick up 
spill with vacuum or pumping 
equipment; place in appropriate 

with boot covers; safety glasses or 
goggles; leather gloves. 

Level B: Total body Saranex suit; safety 
shoes with neoprene boot covers; inner 
and outer chemical resistant gloves; Air 
monitoring for compounds in Section 8.2. 
Level D: Work clothes with plastic 
coated Tyvek or apron, elbow length 
neoprene or butyl gloves and overboots; 
safety glasses with full face shield. 

a Powered, air purifying respirator 
b Supplied Air 
C Self Contained Breathing Apparatus 
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have the potential to be released and the appropriate level of personal protective equipment required 
for spill response. 

7.2 .3  Initial Response Requirements 

If an employee properly trained in accordance with the requirement in Section 6.0 discovers an 
incidental release in hisher work area and is knowledgeable of the associated hazards, the 
employee may take immediate action to contain and/or control the release (e.g., shut a valve to 
stop the flow). Such action shall not be undertaken without the presence of the shift foreman in 
accordance with Section 6.5. An incidental release may be cleaned up as part of the first response 
actions. 

Note:Action should only be taken if the employee can perform them in a safe 
manner without endangering himselfherself or others. @ 
If the spill or release is life threatening or involves a fire, the Shift Foreman shall immediately call 
the Plant Emergency Number (extension 2911). All other spills and releases shall be immediately 
reported to the operating contractor and subcontractor supervision, who will assess the event or 
condition to determine if an emergencv response is required. Supervision may request assistance, 
as required, of support groups (e.g., Industrial Hygiene, Radiological Engineering, etc.) to make 
this determination. 

If the event or condition requires an emergencv response, supervision shall immediately call the 
Plant Emergency Number (extension 291 1 for life threatening emergencies) or the Shift 
Superintendent (extension 2914 for non-life threatening emergencies) for assistance. 
Containment measures shall only be performed by personnel with First Responder Operations 
Level training. Following containment of the spill, adequately trained FTU operations personnel 
or Hazmat team members may perform cleanup operations. 
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7 . 3  EMPLOYEE CONTAMINATION 

If any site worker experiences a failure or alteration of protective equipment that affects the 
protection factor, that person and hisher coworker(s) will immediately leave the work area for 
which the PPE was required. Re-entry to the secondary containment area will not be permitted 
until the equipment has been repaired or replaced. If any other incidents occur that involve the 
contamination or exposure of an employee to hazardous or toxic substances, the Rocky Flats 
emergency extension at 2911 shall be notified immediately to dispatch the appropriate emergency 
personnel. 

First aid or other decontamination procedures should be administered if they can be without 
endangering other operations personnel. A first aid kit will be located in the office area of the 
operations trailer. The Shift Foreman shall notify operating contractor and subcontractor 0 supervision immediately. 

7.4 ACCIDENTDNJURY 

In the event of an accident or other event that causes Illjury to operations or any other personnel 
present at the OU2 site, the Rocky Flats emergency extension at 2911 shall be notified 
immediately. The site Fire Department, EMT's and Security will be dispatched immediately. 
Details of the emergency and the exact location must be given over the phone. Basic first aid may 
be administered by subcontractor personnel until emergency medical assistance is available. Each 
shift will have a minimum of one subcontractor staff member trained in American Red Cross First 
Aid and CPR. A first aid kit will be kept in the office section of the operations trailer. 

Any non-emergency medical situation such as minor cuts or sprains should be attended to at: 
Rocky Flats Medical - Building 122 

The Shift Foreman shall immediately notify Rocky Flats and subcontractor supervision of any 
accident or injury. m 
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7 .5  COMMUNICATIONS 

The OU2 water treatment facility consists of three treatment trailers and an operations trailer all 
located in close proximity. The small work area and requirement of the "buddy system" during 
work activities allows face to face communication among workers. A phone is located in the office 
part of the operations trailer and in Trailer #2 near the main control panel for communication in 
emergencies. Any work required at other areas of the Rocky Flats plantsite require the availability 
of two way radios for emergency use. The onsite emergency extension is 2911. 

7 . 6  INCIDENT REPORTING 

e The following list of supervisory personnel and their telephone numbers will be posted by the 
telephone@) closest to ongoing field activities. One contractor and subcontractor staff member will 
be notified using the call-in order listed of any spill, release, personnel contamination, accident or 
injury, major equipment failure or out of specification discharge. 
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EMERGENCY TELEPHONE NUMBERS 
Site OU2 Emergencp Contacts Telephone Number 

Contact: Ty Vess Rocky Hats Phone: 966-6540 
Pager: 5476 
Home Phone: 277- 124 1 

Back-up: Mark Burmeister Rocky Flats Phone: 966-5891 
Pager: 4630 
Home Phone: 666-0903 

Back-up: Russ Cirillo Rocky Flats Phone: 966-5876 

Home Phone: 763-47 1 1 
Pager: 5477 

Back-up: Marla Broussard Rocky Flats Phone: 966-85 17 
Pager: 4010 
Home Phone: 530-5562 

If none of the Rocky Flats personnel listed above are available, contact the 
Rocky Flats Shift Superintendent at 966-2914. 

Rocky Flats Emergency Response Extension 29 11 

RTG OU2 Emergencv Contacts 

RTG Project Manager 
Contact: Mike Griffin RTG Phone: 969-85 1 1 

Home Phone: 838-9590 

RTG Health and Safety Officer RTG Phone: 969-85 1 1 
Contact: Bart Conroy Home Phone: 989- 1347 

RTG Program Manager 
Contact: Erich Tiepel RTG Phone: 969-85 1 1 

Home Phone: 795- 138 1 

RTG Site Health and Safety Officer RTG Phone: 966-43 10 
Contact: David Barnes Home Phone: 989-6003 
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8.0 PERSONAL PROTECTIVE REQUIREMENTS 

The purpose of personal protective equipment (PPE), including clothing, is to shield or isolate 
individuals from the chemical, physical and biological hazards that they may encounter at sites 
containing hazardous or toxic materials. The careful selection and use of PPE will protect the 
respiratory system, skin, eyes, face, hands, feet, head, body, and hearing. In addition, use of 
PPE is required by Occupational Safety and Health Administration (OSHA) regulations in 29 CFR 
Part 19 10, and reinforced by U.S. Environmental Protection Agency (EPA) regulations and 
American Standards Institute (ANSI) standards and guidelines. 

No single combination of protective equipment and clothing is capable of protecting against all 
hazards, and PPE must be used in conjunction with other protective methods. The use of PPE can 
in itself create significant worker hazards, such as heat stress, physical and psychological stress, 
impaired vision, mobility, and communication. 0 
Specific protective garments are selected on the basis of a variety of criteria. In general, the greater 
the level of PPE, the greater the associated risks. For any given situation, equipment and clothing 
must be selected to provide an adequate level of protection. Over-protection as well as 
under-protection can be hazardous and should be avoided. 

Table 8- 1 summarizes PPE requirements for specific tasks associated with operation of the FI'U. 
The following sections detail the criteria for selecting specific personal protective equipment (PPE) 
which will apply to this project. 



TABLE 8.1 

Personal Protective Equipment Summary - 
Level Foot Head’ Hand Respirator Task Body 

Operation of FTU Safety 
Glasses 

Safety 
Glasses 
and full 
face 
splash 
shield 

- None Required3 None 
Required 

Elbow 
length 
Neoprene 
or Butyl 
gloves 

Safety 
Shoes 

Safety 
Shoes 
with 
neoprene 
boot 
covers 

Safety 
Shoes 

Safety 
Shoes 

None 
Required 

None 
Required 

Work 
Clothes 

Acid 
Apron 
or 
plastic- 
coated 
Tyvek 
suit 

Work 
Clothes 
(Tyvek 
optional) 

Work 
Clothes 
(Tyvek 
optional) - 
Acid 
Apron 
or 
plastic- 
coated 
Tyvek 
suit 

Saranex 
total 
body 
coverall’ 

Mixing Sulfuric Acid 
in TK-5, TK-9 and 
Mix tank for TK-11; 
Mixing hydrochloric 
acid for TK-9 

None Required3 

None 
Required 

Safety 
Glasses 
and 
face 
shield 

Leather 
work 
gloves 

None Required3 
with blower and 
filter operational. 

Adding Hydrated 
Lime to TK-6 

Leather 
work 
gloves 

None Required3 Adding Ferric 
Sulfate to TK-5 

Safety 
Glasses 
and 
face 
shield 

Safety 
Glasses 
and full 
face 
splash 
shield 

= 

- 
Safety 
glasses 

Safety 
glasses 
with 
full 
face 
splash 
shield 

Safety 
glasses 
with 
full 
face 
splash 
shield 

None 
Required 

None 
Required 

None 
Required 

Neoprene 
or Butyl 
gloves 

None required3 Adding Hydrogen 
Peroxide to TK-9 

Safety 
Shoes 
with 
neoprene 
boot 
covers 

Safety 
shoes 

Packaging sludge 
with filter press 

None required3 Neoprene 
or butyl 
gloves 

Neoprene 
or butyl 
gloves 

Neoprene 
or butyl 
gloves 

~ ~ 

Cleaning filter press Safety 
shoes 
with 
neoprene 
boot 
covers 

None 
Required 

None required3 Plastic- 
coated 
Tyvek 
suit 

Work 
clothes 

None required3 Collecting water 
samples 

Safety 
shoes 

None 
required 
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D Work 
Clothes 
(Tyvek 
ootional) 

TABLE 8.1 

Personal Protective Equipment Summary 

Task-[ Level I Body Foot I Head’ Eye I Hand Respirator 

Operation of FTU 1 D I Work 
Clothes 

Safety I None 
Shoes Required 

Safety None 
Glasses I Required 

None Required’ 

Mixing Sulfuric Acid 
in TK-5, TK-9 and 
Mix tank for TK-11; 
Mixing hydrochloric 
acid for TK-9; 
Handlinglmixing 
sodium hydroxide. 

D Acid 
Apron 
or 
plastic- 
coated 
Tyve k 
suit or 
Saranex 

Safety 
Shoes 
with 
neoprene 
boot 
covers 

None 
Required 

Safety 
Glasses 
and full 
face 
splash 
shield 

Elbow 
length 
Neoprene 
or Butyl 
gloves 

None Required2 

I 

Safety 
Shoes Required 

Safety 
Shoes Required 

Adding Hydrated 
Lime to TK-6 

Safety 
Glasses 
and face 
shield 

Leather 
work 
gloves 

None Required’ 
with blower and 
filter operational. 

Adding Ferric 
Sulfate to TK-5 

Safety 
Glasses 
and face 
shield 

Leather 
work 
gloves 

None Required’ Work 
Clothes 
(Tyvek 
optional) 

Acid 
Apron 
or 
plastic- 
coated 
Tyvek 
suit 

Safety 
Glasses 
and full 
face 
splash 
shield 

Neoprene 
or Butyl 
gloves 

None required’ Adding Hydrogen 
Peroxide to TK-9 

Safety 
Shoes 
with 
neoprene 
boot 
covers 

None 
Required 

None required2 Packaging sludge 
with filter press suit 

Cleaning filter press 
coated 
Tyvek 
suit 

Safety 
shoes Required 

Safety 
shoes Required 
with 
neoprene 

covers 

Safety 
shoes required 

None required’ Safety Neoprene 
glasses or butyl 
with full gloves 

splash 
shield 

splash 
shield 

1 D 1 ::::es Collecting water 
samples 

None required’ 
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Task 

Cleanup of 
small spills 

Miscellaneous 
maintenance 
work 

TABLE 8.1 (Continued) 
Personal Protective Equipment Summary 

Level Body Foot Head1 Eye Hand Respirator 

See SeeTable See See See See Table See Table 
Table 7.1 Table Table Table 7.1 7.1 
7.1 7.1 7.1 7.1 
D Work Safety Hardhat Safety Leather None 

Clothes shoes glasses work required 
gloves or 
none 

1 

2 

The subcontractor Health and Safety Manager and Rocky Flats IH shall specify hardhat areas. 

Respiratory protection requirements based upon continuing monitoring for airborne contaminants as discussed in 
Section 8.0 
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The use of Level D protective equipment is defined by the following criteria: 

a No contaminants are present, or contaminants are present below the action levels 
established in the HASP for respirator use; and 

a Work functions preclude splashes, immersion, or potential for unexpected inhalation of any 
chemicals. 

Experience with previous treatment operations indicates that the chance of encountering 
contamination in the work area is minimal given the low concentration of contaminants. 
Therefore, Level D protection will be adequate during most normal work activities. This is a field 
work uniform affording minimal protection, consisting of the following PPE: * 
a Safety boots, leather or chemical resistant, with steel toe and shank; 

-a Safety glasses (ANSI 287.1-1989 compliant) with side shields or goggles. 

The following additional PPE may be required as part of Level D protection depending on the 
specific tasks being performed: 

a Coveralls; 
a Work gloves; 
a Hearing protection; 
a Hard hat with face shield. 

Table 8.1 provides a Personal Protective Equipment Summary for routine tasks associated with the 
operation and maintenance of the FTU. Non-routine tasks which are not listed in Table 8.1 will be 
addressed on a case-by-case basis by the subcontractor and the operating contractor and the 
appropriate level of PPE will be determined with approval from the operating contractor. e 
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Hearing protection (ear plugs or ear muffs) with a minimum Noise Reduction Rating (NRR) of 18 
decibels is required for operating and visiting personnel in Trailer T900A during operation of the 
Process Pump and in T900B during operation of the system air compressor. Sound level surveys 
should be conducted periodically to detect any changes in conditions. 

Chemical resistant gloves shall be worn when handling process treatment chemicals. Disposable 
gloves shall not be reused. Reusable gloves shall be stored properly in zip lock plastic bags when 
not in use. Face shields and aprons shall also be worn during operations with the potential for 
splashing. A Tyvek suit may also be worn if splashing potential is judged to be high. 

Tank top shirts, shorts, and tennis shoes are not permissible. PPE shall meet the applicable ANSI 
and OSHA standards. Where appropriate and more stringent, the subcontractor will comply with 
Rocky Flats Plant PPE requirements. Modifications or substitutions of the PPE specified herein 
shall be subject to written approval by the operating contractor. @ 
If air monitoring as described in Section 9.0 indicates the presence of organic vapors in excess of 
-action levels, Level C PPE may be required. The PPE for Level C shall include the following: 

0 Full Face Air-purifying respirator with appropriate cartridges or canisters; 

0 Chemical-resistant clothing consisting of 

- coveralls, 
- hooded one- or two-piece chemical splash suit, or 

chemical-resistant hood and apron, or 
- disposable chemical-resistant coveralls 

inner and outer chemical resistant gloves. 

- 

- 

Optional 

- hard hat 
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- outer disposable chemical-resistant boot covers, 
- face shield, 
- 2-way, intrinsically safe radios, 
- long cotton underwear. 

The criteria to evaluate when considering whether Level C PPE is required include the following: 

e Oxygen concentrations are greater than 19.5 percent and less than 23.5 percent by volume; 

e Measured air concentrations of identified substances will be reduced by the respirator 
below the PEL, TLV, or REL, and the concentration is within the service limit of the 
cartridge; 

Atmospheric contaminant concentrations do not exceed IDLH levels; 

Atmospheric contaminants, liquid splashes, or other direct contact will not adversely affect 
anyone left unprotected by chemical-resistant clothing; 

e Job functions do not require self-contained breathing apparatus; and 

e Continuous direct readings on monitoring instruments, such as FIDs or PIDs, are within 
the action levels prescribed in the Health And Safety Plan for air-purifying respirator use. 

The main selection criterion for Level C, as opposed to the more restrictive Level B, is that 
conditions permit wearing air-purifying respirators. Cartridges must be able to remove the 
substances encountered. 

A full-face, air-purifying respirator can be used only if 

The substance has adequate warning properties; 
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The individual using the mask has passed at least a qualitative fit-test; 

The individual has medical clearance for the use of respirators; and 

The appropriate cartridge is used and its service limit concentration is not exceeded. 

The chemical and radiological hazards expected to be encountered at the OU2 site were discussed 
previously in Section 5.0 and presented on Table 5.2,5.3, and 5.4. It is apparent from reviewing 
this information that a full-face respirator with a combination organic vapor/HEPA cartridge should 
be adequate in situations that require respiratory protection and will be maintained at the site in the 
event that they are required. If experience and data indicate that the contaminants are significantly 
different than those discussed in Section 5, then the respiratory protection requirements must be 
reevaluated. e 
An air surveillance program is part of all hazardous material/waste site operations when 
atmospheric contamination is known or suspected. It is mandatory that the ambient air be 
thoroughly and continuously monitored when personnel are wearing air-purifying respirators. 
Surveillance using a direct-reading instrument and/or other air sampling equipment, in accordance 
with the HASP, is required during all Level C and B operations to detect changes in air quality 
necessitating a higher level of respiratory protection. Level C protection with an air purifying 
respirator will be worn routinely in an atmosphere only after the type of air contaminant is 
identified, concentrations measured, and the criteria for wearing air-purifying respirators are met. 

8 . 2  RESPIRATORY PROTECTION 

The requirements for respiratory protection have been discussed briefly in Section 8.1 and will be 
presented in greater detail in this section. Respiratory protection requirements shall be based on air 
monitoring data. Air quality shall be monitored with a photoionization detector (PJD), colorimetric 
tubes, or personal air samplers. Action levels for respiratory protection shall be as follows: 
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As can be seen from the data in Table 5.2, there are several VOCs in the wastewater to be treated. 
These VOCs and their respective permissible exposure limits (PEL) and action levels are: 

Compound - PEL Level C Level B 
PPE PPE 

- Vinyl chloride 
- 1,l Dichloroethene 
- 1,l Dichloroethane 
- 1,2 Dichloroethene 
- Chloroform 
- Carbon Tetrachloride 
- Trichloroethylene 
- Tetrachloroethylene 
- Methylene Chloride 
- Acetone 

1 PPm 
1 PPm 

2 PPm 
2 PPm 
50 PPm 
25 PPm 

100 ppm 
200 ppm 

500 ppm 
750 ppm 

0.5 ppm 
0.5 ppm 
50 PPm 
100 PPm 

25 PPm 
12 PPm 

NO USE 
NO USE 

NO USE 
375 ppm 

10 PPm 
50 PP" 

PPm 
1000 ppm 
1 PPm 
1 PPm 
1000 ppm 
1000 ppm 
25 PPm 
1000 ppm 

Exposure to the VOCs listed would occur only during handling of the spent Granular Activated 
Carbon (GAC). Air monitoring will be performed during handling of spent GAC to monitor for 
these compounds. 

a 
The atmosphere in the trailer and the surrounding area will be monitored weekly (in conjunction 
with process chemistry sampling) with a calibrated PID and, if detectable levels are measured at 
50% of the most limiting PEL of 1 ppm (0.5 ppm on the PID), the work area shall be evacuated 
immediately. The area will then be evaluated to determine the compound(s) present by personnel 
wearing the appropriate respiratory protection. The subcontractor Health and Safety Manager, 
Project Manager and the operating contractor Project Manager will review the results of this 
evaluation to determine whether engineering controls can be installed to minimize the concentration 
of VOCs. If engineering controls can be utilized, they will be recommended and installed upon 
approval, 

If engineering controls are not practical, work may continue only after air monitoring results are 
completed and with the concurrence of the subcontractor and the operating contractor. 
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8 . 3  GENERAL REQUIREMENTS FOR PROCESS CHEMICAL HANDLING 

To maintain pH levels, the water treatment process uses acids and caustics in bulk quantities in 
conjunction with automatic feed controllers. Direct contact with all chemicals shall be prevented 
with the use of personal protective equipment. Subcontractor operations personnel shall ensure 
that the emergency shower and eyewash are in operable condition prior to handling process 
chemical materials. Emergency eyewash and shower facilities shall be inspected and the condition 
documented at least once per week. Transfer of chemicals shall be performed only within 
approved secondary containment areas of the FTU. Chemicals should never be mixed outside the 
parameters given in the system Standard Operating Procedures. 

8.4 GENERAL REQUIREMENTS FOR CHEMICAL STORAGE 

@ Chemicals shall be stored in separate areas in the approved chemical storage areas to prevent 
inadvertent mixing of incompatible materials. Container labeling shall be maintained in accordance 
with Rocky Flats requirements and the NFPA hazard warning system. 

8 . 5  GENERAL REQUIREMENTS FOR SLUDGE HANDLING 

The ventilation fans shall be operational and running at all times while sludge or residues are being 
processed in the filter press. The access doors of Trailer #2 shall remain open. The internal 
surfaces of the filter press and hoppers have the potential of allowing the sludge to dry. These 
surfaces shall be kept as moist as practical contingent upon air monitoring and contamination 
survey results. All sludges and contaminated solids should not contact the skin and should remain 
in designated containers. Dried sludges which could create airborne contamination or emission 
problems shall be maintained wet. Sludge filter cake drums shall remain closed except when 
filling or sampling. Sludges shall be maintained in the appropriate designated storage areas. 
Sludge outside of these areas shall be immediately cleaned to prevent airborne emissions. 
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9.0 AREA MONITORING 

Monitoring of the environmental conditions in and around OU2 must occur because of the potential 
for contaminants to be present in environmental media, the water being treated, and dewatered 
sludges. The following sections describe the monitoring program to be implemented and 
appropriate exposure limits and actions levels. Where feasible, personnel exposures to hazardous 
materials (other than radioactive substances) shall be maintained within the TLVs adopted by the 
ACGIH or the PELS adopted by OSHA, whichever is more stringent. Exposure to radioactive 
material will be maintained below the Rocky Flats administrative limits. Table 9.1 presents a 
summary of the monitoring program. 

9 . 1  CHEMICAL MONITORING 

e Air monitoring for hazardous chemical compounds shall be conducted weekly and during opening 
of the GAC process system (e.g., carbon adsorber rupture disk replacement) in and around the 
OU2 trailers using a Photovac TIP I1 PID or HNu PID device with at least an 11.5 eV lamp. 
‘These devices are used to monitor for the presence of volatile organic compounds. PID devices 
are used as a screening instrument to detect the presence of organic compounds but cannot quantify 
or identify specific organic substances. The PID will be calibrated with a 100 ppm standard of 
isobutylene prior to use. If any reading above 50% of the most limiting PEL is found, the Health 
and Safety Officer will investigate to determine the source and will make the necessary changes to 
reduce the concentration below 50% of the PEL. Monitoring with colorimetric tubes and/or 
personal air samplers to determine the compound(s) present may be necessary. 

Work can be resumed provided that the monitoring results can be reduced to less than 50% of the 
PEL. If readings are more than 50% of the PEL, it will be necessary to don respiratory protection 
and to investigate to determine the compound(s) present, the source of the compound, and whether 
the use of engineering controls can reduce concentrations to less than 50% of the PEL. 



TABLE 9.1 

Monitoring Program Summary 

HazardlSample Type Action Level Precaution if Action Level Monitoring Frequency 
is Exceeded 

11 RADIATION: 

Beta/gamma contamination: 
> 1000 dpmll 00cm2 
removable 
> 5000 dpm/l 00cm2 
total. 

Personnel contamination. Background. Personnel decontamination. 

Long-lived radioactive 
airborne particulates. respirators not worn). respirators (APRs) with 

10% of the DAC’ (if Full face-piece air purifying 

HEPA cartridges. 

External shallow >5 mrem per hour. Remove personnel from 
betalgamma radiation elevated betalgamma 
exposure rate. exposure rate area and 

investigate source. 

11 CHEMICAL: 

Alpha contamination: 
> 20 dpmll 00cm2 
removable 
> 300 dpmll OOcm’ 
total; 

I Equipment and material II contamination 
Equipment and material 
decontamination. 

Prior to removal from 
radiological control area. 

Prior to exiting access 
control. 

- 

As  determined by EG&G. 

As  specified in Section 
9.2.3. 

~~ I-- PEL for compounds 
Air monitoring for volatile 
organic compounds 

~~~ ~ 

50% of the most limiting Full face air-purifying 
respirators with organic 

I ts, specified in Section 

present. I vapor-acid-fumes cartridges I 
MISCELLANEOUS MONITORING 

NOISE: 

Area. 85 decibels 8-hour Time 
Weighted Average (TWA). 

Suitable hearing protection. At discretion of the 
subcontractor Health and 
Safety Officer and EG&G 
IH 
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Use of ice vests, reduce 
work cycle duration, or 
other EG&G approved 
measures. 

TABLE 9.1 (Continued) 

Monitoring Program Summary 

Monitoring frequency 
will be dependent on 
work area temperature 
and at the discretion of 
the subcontractor 
Health and Safety 
Officer and EG&G IH. 

Oral and heart rate Oral temperature 38 O C 
(99.6OF), heart rate 110 
bpm. 

a DAC - Derived Air Concentration. 
b Monitoring will be performed when work area temperature exceeds 85-F and coveralls or protective clothing is 

being worn. 

. Air monitoring may also be done utilizing colorimetric tubes for any of the VOCs present. Any 
indication of concentrations exceeding the PEL for a specific compound will require work to stop 
unless Level C respiratory protection (full-face APR) is donned. Air monitoring with detector 
tubes for Methylene Chloride and Carbon Tetrachloride shall be performed to document the 
absence of these two compounds prior to donning air-purifying respirators. Air-purifying 
respirators are not approved for these contaminants. 

Compliance with limits on airborne metal contaminants can be reasonably assured if dust 
concentrations in the worker breathing zone are kept under control. 

9.2  RADIOLOGICAL MONITORING 

The radiation exposure of an occupational worker will be maintained as far below the U.S. 
Department of Energy (DOE) limits as is reasonably achievable. A Rocky Flats annual 
administrative dose equivalent level of 1,800 &em committed effective dose equivalent will be in a 
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effect. If any worker exceeds the administrative dose equivalent level, a comprehensive evaluation 
will be performed and if necessary, the employee will be reassigned to a job where his or her 
radiation exposure will not exceed an additional 100 mRem for the remainder of the calendar year. 

9.2.1 Personnel and Equipment Contamination 

Personnel and equipment leaving the radiologically controlled area will be monitored for 
radiological contamination in accordance with the action levels specified in Table 9.1. Release of 
all equipment and materials from a radiologically controlled area will be in accordance with Rocky 
Flats Procedures HSP 18.10 and EMRG 3.02. 

9 .2 .2  Radioactive Air Particulate Monitoring 

The operating contractor is responsible for air sampling for radioactive airborne particulates. 
These samples will be taken in the breathing zone of workers, within the work zone, and outside 
the work zone. 

0 

Workers may be required to wear personal air monitoring devices to sample for radioactive 
particulates in the worker’s breathing zone. Air sampling in the work areas will be performed at 
the discretion of the operating contractor. Area sampling may also be performed in locations 
within and outside the work zone. 

9.2 .3  External BetdGamma Radiation Monitoring 

After successful completion of the medical and training requirements specified in Section 6.0 of 
this plan, all employees who will work within radiologically-controlled areas will be issued 
radiation monitoring badges by Rocky Flats Dosimetyy . Radiological surveys indicate that external 
exposure rates are well below Rocky Flats administrative limits requiring dosimetry. Personnel 
dosimetry will be required during filter press cleaning and operation and during handling of white 
waste drums. Additionally, dosimetry is required in the laboratory room used for storage of 
radioactive instrument check sources. Periodic external exposure surveys will be performed in the @ 
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FlzT to ensure that any change in radiation levels will be detected. 

9.2 .4  Internal Radiation Exposure (Bioassay) Monitoring 

Subcontractor employees who are issued radiation monitoring badges are subject to periodic urine 
and/or fecal samples at the discretion of the operating contractor. Additional urine and/or fecal 
bioassay samples may be required at the discretion of the operating contractor if a substantial 
exposure is suspected. These samples will be analyzed for radionuclides to determine whether the 
employee has received an internal radiation dose while performing work at OU2. Sample 
containers will be provided by the operating contractor. 

9 . 3  MISCELLANEOUS MONITORING 

e 9.3.1 Sound Level Monitoring 

Sound pressure levels shall be monitored to delineate hearing protection areas. Monitoring 
frequency will be at the discretion of the operating contractor. Additionally, a personal noise 
dosimeter may be used in conjunction with a sound level meter in order to assess noise exposures 
of selected individuals based upon area monitoring. Suitable hearing protection with a minimum 
Noise Reduction Rating (NRR) of 18 dBa shall be worn in areas with an 8-hour TWA noise level 
greater than 85 decibels. Monitoring indicates that Trailers T900A and T900B exceed 85 decibels 
during equipment operation and these areas are posted as "Hearing Protection Required" areas. 

9 .3 .2  Heat Stress Monitoring 

Monitoring will generally consist of periodic measurement of workers body temperature and heart 
rate during periods when work area temperatures exceed 85-F and protective coveralls are required 
to be worn. Monitoring frequency will be determined by the subcontractor Health and Safety 
Officer and Rocky Flats IH and will depend on the work area temperature and the type of work 
being performed. * 
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10.0 SITE CONTROL 

Within the controlled access area there are restricted and unrestricted areas. In general, controlled 
access areas in which radioactive or chemical contamination is present above established guidelines 
are "restricted areas". Restricted area signs have been posted indicating the nature of 
contamination present in each of these areas. Controlled access areas in which site characterization 
data has indicated that no significant chemical and radiological hazard is present are "unrestricted 
areas". Subcontractor personnel shall not be permitted access to restricted areas of the site other 
than those included in the scope of this project unless specifically authorized access by the 
operating contractor. Access to all areas posted as confined spaces shall be in accordance with 
established Rocky Flats Procedures. 

Access to the FTU shall be controlled by subcontractor operations personnel. A log-in sheet 
located in the office trailer will be implemented to record the presence of all personnel including 
visitors. Subcontractor Operators will be responsible for escorting visitors and providing a short 
briefing concerning hazards associated with visiting the FTU. The operators will also be 
-responsible for ensuring that all visitors have the appropriate protective equipment prior to access 
to the FmJ operating areas. 
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I 

I 

Curtin Matheson Scientific, Inc. CMS, 20100 EAST 35TH DRIVE 
AURORA, CO 80011 

MAIL 10: RESOURCE TECHNOLOGIES 

GROUP I K C  
SUITE 250 
3190 S WADSWORTH 6:VG I 

BIOCHEMICAL SCIENCES 
PVT LABEL 
PO B O Y  518 

COMMON NAME (ON LABEL) CHEMICAL FAMILY 
CMS BUFFER SOLUTION PH 4.00 (COLOR CODED BUFFER] N i t  

TiikDE NKiE u SYNDKfMS CHEMiCAi FtriiiiU~k I 
CMS BUFFER SOLUTION PH 4.00 (COLOR CODED BUFFER1 i N‘G 

I 

APARDQUS fNGREDIENTS 

HAZARDOUS COMPONENT CAS X (WT) TLV PEL 
. OG NOT GIVEN NOT GIVEK I *  SEE OTHEQ INGREDIENT INFORMATION 

PEL: 
TLV : Threshold L im i t  Value establ lshed b y  the  American Conference of Governmental Industr ia l  Hyglenlsts,  1986-87. 

Permiss ib le  Exposure L im l t  establ tshed b y  the Occupatlonal Safety and Healtn Admin is t ra t ion  (OSHA). 

OTHER- INGREOIENT INFORMATION 
NON-HAZARDOUS COMPONENTS POTASSIUM ACID PHTHALATE - CAS #877-24-7 - EOUIVALENT TO 1% 
FOOD COLORING - CAS #845-10-3 - TRACE. 
INHIBITOR - CAS #99-76-3 - TRACE 

BOILING POINT IVOLATILE BY VOLUME ( % )  IVAPOR PRESSURE 

MELTING POINT VAPOR DENSITY SOLUBILITY IN WATER 

EVAPORATION RATE ( BUAC 1 )  SPECIFIC GRAVITY 
N / A  N/A N/A 

N/A I .o 
APPEARANCE AND ODOR 

PINK. ODORLESS SOLUTION 

F M M  MSDSI iW891 

6247 

Continued on Reverse Side 



PAGE 2 OF ! 

FLASH POINT 

N/C 

LOWER EXPLOSIVE LIMIT UPPER EXPLOSIVE LIMIT 

N 1 L r\/n 
EXTINGUISHING MEDIA 

NIC 

UNUSUAL FIRE AND EXPLOSION HAZARDS 
NONE 

SPECIAL FIRE FIGHTING PROCEDURES 

HEALTH HAZARDS (ACUTE & CHRONIC) 
SEE SIGNS AND SYMPTOMS OF EXPOSURE. 

s%%J!??S t?!'E!?%T!L! Ttx!%!!f A HEALTH HAZARD WHEN EMPLOYING GOOD 
LABORATORY PRACTICES. 

Continued on N e x t  Page 



A 3 of 78 
CMS BUFFER  SOLUTION PH 4 . 0 0  (COLOR C O D E D  ELJFFER )  

NTP 
Yes A NO 

CARCINOGENICITY 

PAGE 3 OF 
5 - HEALM HAZARD DATA fCWTiNUEt>t 

IARCO 
Yes W NO 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE 
N l k  

I 

EMERGENCY AND FIRST AID PROCEDURES 
INGESTION INDUCE VOM IT ING  OF CONSC IOUS  PATIENT B Y  GIVING TWO GLASSES  OF WATER 
AND PRESSING FINGER DOWN  THROAT. CONTACT A PHYS I C I AN  IMMEDIATELY.  
INHALAT IOh  N # A  
SK IN  CONTACT REMOVE CONTAMINATED CLOTHING AND W A S H  SK IN  W ITH  
WATER. IF I RR ITAT ION PERS ISTS ,  CONTACT A PHYS IC IAN.  EYE CONTACT FLUSH 
EYES  WITH WATER FOR 15 MINUTES. CONTACT A PHYS I C I AN  IMMED14TELY. 

THRESHOLD LIMITS ,' TOXICITY DATA 1 NONE INDICATED. 

SECTION 6 - REACTIVITY DATA 

INCOMPATIBILITY (MATERIALS TO AVOID) 
NONE 

I 

Continued on Reverse Side FORM MSDS3 1041BP' 



PAGE 4 OF 
EACTIViTY DA 

HAZARDOUS DECOMPOSITION OR BYPRODUCTS 
I , O h E  

w%$5S%',s%%% !:%!:!ED OUT IN ACCORDANCE WITH FEDERAL, STATE AND LOCAL 
REGULATIONS 

Rli5iZRATORY PROTECTION 

LOCAL VENTILATION 

N/A  
MECHANICAL VENTILATION 

G E N E R A L  

SPECIAL VENTILATION 

N/A  

FORM MSDY 1041891 

fiqfin 

Continued on Next Page 



A bM$?kU?@ER SOLUTION PH 4 . 0 0  (COLOR CODED BUFFEG) 

4 

4 

PAGE 5 OF 
SECTION 

XHfR VENTILATION 

'ROTECTIVE GLOVES 

NONE 

EYE PROTECTION 
SAFETY GLASSES 

IT,HAER PROTECTIVE CLOTHING OR EQUIPMENT 

U TO CMS BY THt 
ON THIS  MATER IAL  SAFETY  D A T A  SHEET. C M S  M A K E S  NO WARRANTY OF ANY  K IND  WHATEVER W ITH  RESPECT THERETO AND  
D I S C L A I M S  ALL L I AB I L I TY  FROM RELIANCE THEREON. C M S  RESERVES THE RIGHT TO REV ISE  TH I S  MATER IAL  SAFETY  
D A T A  SHEET A S  N E W  INFORMATION IS PROVIDED TO  IT B Y  I T S  MANUFACTURER. 

C 9 E  I 



A- 

COMMON NAME (ON LABEL) 

C M S  BUFFER SOLUT ION PH 7.00 (COLOR CODED BUFFERS) 

- 

4 

4 

CHEMICAL FAMILY 
NIG 

Curtin Matheson Scientific, Inc. CMS- 20100 EAST 35TH DRIVE 

AURORA, CQ 80011 

1 
MAIL 10: RESOURCE TECHNOLOGIES 

GROUP INC I 

HAZARDOUS COMPONENT 
SEE OTHER INGREDIENT INFORMkTIOh  

SUITE 250 
3193 S WADSWORTH BLVD 

CAS % (WT) TLV PEL 
a. . 00 NOT GIVEN NOT GIVEN 

BOILING POINT 

100 c 
MELTING POINT 

EVAPORATION RATE ( BUAC = 1 )  
N/A 

C M S  BUFFER SOLUT ION PH 7.00 

VOLATILE BY VOLUME (%)  VAPOR PRESSURE 

N/G 24 

VAPOR DENSITY SOLUBILITY IN WATER 
N/P. N/A 

SPECIFIC GRAVITY 

PEL: Permissible Exposure Limtt established by tne Occupattonal Safety and Health Administration (OSHA). 
TLV: Threshold Limit Value established by the Amertcan Conference of Governmental Industrial Hygtenists 1986-87. 

OTHER INGREDIENT INFORMATION 
NON-HAZARDOUS COMPONENTS  POTASS IUM  PHOSPHATE MONOBAS IC  - C A S  #7778-77-0 - LES S  THAN 1% 
SOD IUM PHOSPHATE, D I B A S I C  - C A S  #7558-79-4 - L E S S  THAN 1%. FOOD COLORING - C A S  #1934-21-0 - TRACE. 
INHIBITOR - C A S  #99-7E-3 - TRACE. 

Continued on Reverse Side 



FLASH POINT 

N / A  

LOWER EXPLOSIVE LIMIT UPPER EXPLOSIVE LIMIT 

N l k  N ‘ A  

EiTkINGUISHING MEDIA 

UNUSUAL FIRE AND EXPLOSION HAZARDS 
NOlJE 

SLEfIAL FIRE FIGHTING PROCEDURES 

HEALTH HAZARDS (ACUTE B CHRONIC) I SEE SIGNS AND SYMPTOMS  OF EXPOSURE. 

Continued on Next Page 
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CMS BUFFER SOLUTION P h  7 . O C  ( C O L O R  CODE@ BUFFERS) 

NTP fl 
Yes NO 

a 

a 

a 

IARC,, OSHA Yes !? NC Yes 0 NO 

PAGE 3 OF 

5 - HEALTH HAZARD 
M~~~3i~D~I~tlITIONS AGGRAVATED BY EXPOSURE 

CARCINOGENICITY 

NOT OSHA REGULATED. 

EMERGENCY AND FIRST AID PROCEDURES 
INGESTION INDUCE VOM IT ING  OF CONSC IOUS  PATIENT B Y  G IV ING TWO GLASSES  OF WATER 
AND  PRESSING FINGEK D O W N  THROAT. CONTACT A PHYS IC I AN  IMMED IATELY  
INHALAT ION N IA  
S K I N  CONTACT REMOVE  CONTAMINATED CLOTHING AND W A S H  SK IN  W ITH  WATER. 
IF IRRITATION PERS ISTS ,  CONTACT A PHYS IC IAN.  EYE  CONTACT FLUSH 
EYES  WITH WATER FOR 15 MINUTES. CONTACT A PHYS I C I AN  IMMEDIATELY.  

THRESHOLD LIMITS / TOXICITY DATA 
NONE INDICATED. 

STABILITY Unstable Stable CEt3ETIONS TO AVOID 

INCOMPATIBILITY (MATERIALS TO AVOID) 
NONE 

FMM MSDS3 IMf891 

CC)EE 

Continued on Reverse Side 



PAGE a nF . . - 
EACTiVfTY DATA 

HAZARDOUS DECOMPOSITION OR BYPRODUCTS 
NONE. 

SECT1 - SPIU, E A K ,  AND DtSPOS 

wfi?.&~sDks!%?$b gE%i?IED OUT IN ACCORDANCE W I T H  FEDERAL, S T A T E  AND LOCAL 
REGULATIONS. 

PR 
RE5KERATORY PROTECTION 

LOCAL VENTILATION 

N/A 
MECHANICAL VENTILATION 

GENERAL 

SPECIAL VENTILATION 

N/A 

FORM MSDS4 1oOf83) Continued on Next Page 



A-7 & ' E B F F E F ;  SOLUTION PH 7 . 0 0  (COLOR CODED B U F F E R S )  
PAGE 5 OF 

PEClAL PROTECTION tNFORMATiDN (CONTINUED) 
):HER VENTILATION 

6 

DROTECT IVE  GLOVES 

NONE 

EYE PROTECTION 

S A ' E T Y  GLASSES  

N!h 
3THER PROTECTIVE CLOTHING OR EQUIPMENT 

fiISCELLANEOUS INFO.  
N I H  = NOT  
AVAILABLE. NIA = NOT APPLICABLE. 
NIG = NOT GIVEN. 

WtHt  TO CMS B Y  THE MANUtACTUi&H NAMtU 
O N  THIS MATERIAL SAFETY DATA SHEET. CMS MAKES NO WARRANTY OF ANY KIND WHATEVER WITH RESPECT THERETO AND 
DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON. 
DATA SHEET A S  NEW INFORMATION IS PROVIDED TO I T  BY ITS MANUFACTURER. 

CMS RESERVES THE RIGHT TO REVISE THIS MATERIAL SAFETY 



[d Curtin Matheson cws 20100 EAST  3 5TH  

[ AURORA, C O  8001 1 

I W@ 
MAIL TO: RESOURCE TECHNOLOGIES 

GROUP I N C  
S U I T E  250 
3190 S WADSWORTH B L V P  

Scientific, Inc. 
D R I V E  

COMMON NAME (ON LABEL) CHEMICAL FAMILY 

C M S  BUFFER SOLUTION PH 10.00 (COLOK CODED BUFFERS1 N i t  

TRADE NAME & SYNONYMS CHEMICAL FORMULA 

C M S  BUFFEF; SOLUTION PH 10.00 1 NIG 

HAZARDOUS COMPONENT CAS % (WT) T LV PEL 
SEE CTHEP INGREDIENT INFORM&TIOb * . 00 NOT G I V E N  NOT G I V E N  

I I 

PEL: 
TLV : Threshold L l m l t  Value es tab l l shed b y  the  American Conference of Governmental  Indus t r ia l  Hyglenists,  1986-87 

P e r m i s s i b l e  Exposure L l m l t  es tab l l shed b y  the Gccupat lonal  Safety and Hea l th  Admln ls t ra t ion  (OSHA) 

DT"dENRHAIZNAGRRDEODUISEC"lPION"R~~~~ A C I D  - CAS #10043-35-3 - LESS THAN 1% POTASSIUM HYDROXIDE 
CAS #1310-58-3 - LESS THAN 1%. FOOD COLORING - CAS 1934-21-0 - TRACE. I N H I B I T O R  - 

CAS # 99-76-3  - TRACE 

BOILING POINT (VOLATILE BY VOLUME ( % I  (VAPOR PRESSURE I 
100 c N/G 24 

MELTING POINT VAPOR DENSITY SOLUBILITY IN WATER 

I EVAPORATION RATE ( 'IJAC = 1 )  /SPECIFIC GRAVITY 

I LIPPEARANCE AND ODOR 
BLUE, ODORLESS SOLUTION 

Continued on Reverse Side FORM M S O S ~  lW891 



N / A  

LOWER EXPLOSIVE LIMIT [UPPER EXPLOSIVE LIMIT 

U W Z I A L  FIRE AND EXPLOSION HAZARDS 

SKEfIAL FIRE FIGHTING PROCEDURES 

FORM MSDS2 lWBPl Continued on Next Page 



A-9 & 28FFER SOLUTION PH 10.00 ( C O L O R  C O D E D  BUFFERS) 

NTP cl 
Yes NO 

4 

4 

I ARC OSHA I7 Yes P NC Yes NO 

PAGE 3 OF 

SECTION 5 - HEALTH HAZARD DATA fCfj"JEDf 
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE 

N8A 

CARCINOGENICITY 

NO 

EMERGENCY AND FIRST AID PROCEDURES 
INGESTION INDUCE VOMITING 0; CONSCIOUS PATIENT B Y  GIVING TWO GLASSES OF WATER AND PRESSING 
FINGER DOWN THROAT CONTACT A PHYSICIAN IMMEDIATELY INHALATION NIA 
SKIN CONTACT REMOVE CONTAMINATED CLOTHING AND WASH SKIN 
WITH WATER. IF IRRITATION PERSISTS CONTACT A PHYSICIAN 
EYE CONTACT FLUSH EYES WITH WATER FOR 15 MINUTES CONTACT A PHYSICIAN IMMEDIATELY. 

Tkli~M3~~cAL.~,ITS / TOXICITY DATA 

STABILITY Unstable Stable 6 
CONDITIONS TO AVOID 

NONE 

IW~IPATIBILITY (MATERIALS TO AVOID) 

Continued on Reverse Side 



PAGE 4 OF 

SECTION 6 - REACTtVt ATA UEDI 
iAZARDOUS DECOMPOSITION OR BYPRODUCTS 

NONE 

-IAZARDOUS POLYMERIZATION ~ a y  Occur n "I i 1 1  Not Occur fi 
ZONDITIONS TO AVOID 

WILL NOT OCCUR 

S€ DURE 

dASTE DISPOSAL METHOD 
DISPOSAL SHOULD 6E CARRIED OUT Ih ACCORDANCE WITH FEDERAL STATE A N D  L O C A L  
REGULATIONS 

EStZRATORY PROTECTION 

-0CAL VENTILATION 

lECHANICAL VENTILATION 

SPECIAL VENTILATION 

N / A  

Continued on Next Page FWM MSDS4 lW89i 
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SPECIAL PROTECTION INFORMATtON (CONTINUED) 

JTHER VENTILATION 
NJA 

~ 

3ROTECTIVE GLOVES 

IYE PROTECTION 
SAFETY  G L A S S E S  

JT,HAER PROTECTIVE CLOTHING OR EQUIPMENT 

ECTtOfU 9 +- SPECIAL PRECALf710NS 

'?Js!ELk&NE!!L?iCi![F NiA = NOT 
AVAILABLE. NIG = NOT GIVEN. 

tH N A M t V  
ON THIS MATERIAL SAFETY DATA SHEET. CMS MAKES NO WARRANTY OF ANY KIND WHATEVER WITH RESPECT THERETO AND 
DISCLAIMS ALL L IABIL ITY  FROM RELIANCE THEREON. CMS RESERVES THE RIGHT TO REVISE THIS MATERIAL SAFETY 
DATA SHEET AS NEW INFORMATION IS PROVIDED TO IT  BY ITS MANUFACTURER. 

r-r- 



. _._ , ... . , .. .___..___ --..-,.< -..... .-,....; ... . -. . . i . .... 
c-- . I  1' 

:, I 

' A-11 Of 78 

e 

nevised: 1hrc.h 31, 1.989 -1 tv . . .  ..... 
Substanccl:  C a l c i u m  Hydroxide Ca(Oll);! 
Ash G r o v e  3nawflake, Ash trrbvp Kemilime, A s h  Gxove S l i k  

CAS-Numbcr 1305-62-0 

rrwh N a m o s / S y n o n y r ~ ~ ;  H y d r a t e d  Lime;; Calc iu in  I i y d r a t s ;  1.d me Wster; 
Slaked L l m o ;  C o u t ~ i c  Lime:; C o r b o x i d e ;  
C c l c l u c ~  D l h y d r o x l d o ;  N13.k of L i m e  

Chemical F ~ t n l l y :  
I n o r g a n i c  Dase 

... . 
, *-. # ..-.. . . - 
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F 1 ref iuh t 1 n q  
nova c o n t o i n e l -  f f & m  are0 lf p o s r i b l c ,  Do not t icat tar  s p i l l e d  
m n t . e r J  R),. wS%h nnrP water t h a h  n e e d e d  f o r  fire L X J J I L L - ~ ~ .  bilca C i r e  
control w a t e r  for l a t e r  d i s p o s a l .  
( 2 9 8 4  Emarqency Reswoncc Guidebook, DOT o 5 8 0 0 : 3 >  

UiIunual  F i r e  a n d -  F:,QLaslon l lazards ;  _,._. .. , ..._. lfanc 
S o t t i o n  v - R e a c t i v i t y  D a t a  
S t t t b l l l  ky ; S L d b l e  u i l d e r  ~ I C J L * ~ J I ~ ~  teinperokures and preaeurea It 
will a b s a r b  aarban d l a x l d e  uhen oxpocad to air, forminu CelcJ.r.im 
r;arhoziaLe. 
Incompatibility (Mote:riolm to o v o l d )  
Malelc Anhydride: Explosive docomposition of t l n l & i c  AI'!hydride 
E1 i k ropor  o f € i nci : Formotion o f  on osploeive aoLt 
N 1. t rnme t h a n e  : Formotr nn nf n n  c x p l o s i v r  s c l t  
Ni trotthane: Fornotian of an s x p l o s i v c  c o l t  
Nitropropane: * Formation 05 8.n exp3casive selt 
P h o 5 ph ox ou s : When boiled w i t ] )  alkaline h y d r e x i d o o  y i c t l d a  

sporiLaiieouz.1 y In a i r ,  
I hi:.;ed phofiphinos  \$hi& may I r j n S t a  

k!aCcr: Corms a cor-rosivc nolution - 
Hazardous DecomposFtLon or hy prnrfricts w l i c r ~  11t?uLdd a t  tempera- 
turea above SOOeC, t h e  jubstonce losc!s water to X o r n  c e l c i u m  
@?sfif? - * 

I larardoua Polymerlzatien W i l l  not ,occur; % 
Conditions to n v a l d  PI A * S e ~ t l o i i  VI-Jienlth Hazard DaLa 
Routs(a) ~f Entry! T n h s l a k i a n ?  X S k i n ?  :: I n q Q e . t i e n ?  x 

H a n l t l i  Hazarda (Acute  ahd C h r o n i c )  C E m e r y c n c y  F i r n t  A l d  
Procedures c 

a 
INtlhLATl'Olf: . C O R R O S I V E .  

ACUTE EXPOSURE- Inhalation,of low concentrations may cause sore 
I t h r o a t ,  coughlng, c h o k i n g ,  dyprtnca, and veriablaa oymptoma of 

h e a d a c h e ,  d l z z l n e e a ,  and weakness,  Intense crxposures n e y  rF?m), t. 
in tlghtne6s in the chest and d e l a y e d  pulmanclry edema. The 

, salubility o f  the e'ubstance al lows  f u r r h a r  penetration t ha t  may 
continue f o r  sevarul d a y a ,  

9/& 'd 

-SURE- B r o n c h i a l  l r r i t a t i o o  w i t 1 1  clirorikc Cough atid 
d r e q u e n t  at tacl tn of  bronchial pneumonia are eommon. 

breathing hes s t o p p e d .  . g i v e  artificial r e s p i r e t l o n .  Keep sf-  
f a c t a d  p a r r o n  warm and at: rrak. C e t ' m e d i c a l  a t t a n t i o n .  

EIRST A I D -  Remove Srom expasurc  to f r c c h  air Immcdlatclys If 
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. .. ,.. , .. 

. .  

5KTN CONTACT: 
CORRDSZVE. 

CUTE 62[POSUl'<l.:- 'I'hO n u b a f a n c e  p~nntrot.43.5 LliH ahlir slowly, 
p r t d u c i n g  soft, nbcrotic, deeply p c n c k r e t i n g  areaa on contact. 
Tho . % b l . U b l l l . t Y  811.0wh f u r t h e r  penetration khok may cont;inuc for 
several d a y s , .  The extent o f  damage depends on durst ion of 
C O n t 8 C t .  

Fhrot&c Eyaosure- A c h r o n i c  dsrrstitis may Sbllaw repeered 
con LacC . 

F'IHS'I' A x o m  I?eaova contomrnated clothing end s:hnwa I l n f f I f ? d i A t A l y .  
ua&h a i f e c t e d  a r r a  w i t k t  ooay 02- m i l d  d o t o r g e n t  ond' Z o r g C  ohOUht3  
of WdtQz'  U n t i l  no evidence od shamfcal r a m e i h s  Ce'pproxinate~y 1s- 
20 minutea). Xn t h e ,  C Q S ~  uf ~ t - l i r m i c a l  L u r I t ~ ,  COYQL- the affected 
area& rJikh ckcrilc, d r y  drcoaing. Bandage securely, but not t o o  
t i g h t l y .  Oet midical. att,Rnt.Jon. 

EYE CONTAC'I': 
CORROSIVE. 

tian% m&y bkohh c n n 3 1 r n c . t . ~  V R I  edema and corneal .edestructlon,  
D1 indnesis rtiay occur,  

hCUTE.EXPOSURE- Rirect contact ~ i C h  tkc  solid or oquoous s ~ l u -  

, 

CHRONIC E C P O S U a  - Prolonged curiLrrcl. m a y .  O U U S Y  cortjualul ivit is ,  

prRST Arb- Wnsh ~ y n s  d m m ~ d A f i t . ~ l y  u i t . h  l n r g m  nmoiint..q of w R t . P r ,  
I occoctonally l i f t i n g  t h c  u p p e r  and lower  lids, u n t i l  no evidence * 

of c h c i n i c o l  r e i n u l n s  C a p p r o s i m a t a l y  13-26 minutes). A neBr 
neutral  .oolution of 0.01 to 0.05 molar sodium EDTA i s  h c l p i u l  ' 06  

an i r r i g s n t  to  loosen ma6se.s from t i s s u e s .  ' G e t  m e d i c a l  artantion 
i h c e d i a t e l y .  ( G r a n t ,  toxicolcsgy cf t h e  cyc,  volume 1 1 ) .  
A d m i n i s t r a t i a n  af dr1ig.s t.n t.hr;t n . y ~ . +  shn1!3d bn p@.M'nrtmd hy 
qualiiicd a e d i c a l  personnel. . ' 

' I N G E S T I O N ;  
CORROSIVE. 

W J T E  EXPOSURE- I I I ~ ~ Y L ~ o ~ J  9s followed Ly severe p n i n ,  V 0 A i t . j  rig, 
UlePFhOa, and cbllepte. T h e  vomituo msy contain blood ond 

, desquomoted mucosal. lining. X-f death does not; n c c u r  In the f l l ' a t  
24 hour&,  the p a t i e n t  hay  improve $or 2-4 day0  and Chcn hove o 
8udde.n an3CL Of s e v e r e  a b d c t r n i n ~ l .  p ~ i n ,  ~bdornJ.nal rigidity, and 
r e p i d  h y p o k o n b i o n  i n d i c a t i n g  d e l a y e d  g a a k r t c  e s o p h a g e a l  
parforation. 

. 

9/P 'd 

I 

F i t s t  A i d ,  - 5llute by g i v i n g  water or m i l . I (  to drink immQdlatPly 
nnd sl16u vonL-ting to o c c u r .  A s  aoon acr poastbJm,  exorPLne mouth 
and khroak and i r r i q a l a  i l t > u r e d  arena w;tt.h I x  a c e t i e  a c i d  until 
e l k a l l  la completely neutralized. A v o i d  gastric  l a v a g e  ox 
cmctLcao These may Iii~rerrse the u o ~ s i b i l l  r y  of' perfarstion. 

3 
bZE8-TSP-ET6 03 lN31.133 3AOtJ3HStJ Z : 9 F  06' '€2 tltU 



I 

CDreiobsch,  hendboolc of poiconLng, L l t h  ad. > Adminl6tretlon 05 
dtuqs or a n t i d o t e  s h o u l d  L r  perfcmned by qualified nedicol 
p e r e o n n c l .  

A EIT I DOT E : 

liter OS  5bt glucoac intravenously O S  n e o o s s a r y  t o  maintain normal 
e e r u ~ t  c a l c i u a  1 a V Q l Q .  calcium admlir f  strotion A R Y  C R U I Q  aniir I TJ 

due ta the p r e c i y l t u t i o n  of c o l c i u m  oxtalata i n  t h e  k i d n a y .  
(DYQlSbbch, hsndboak of pofaoning, llth a d . )  Antidoten ahauld ba 
g i v e n  by quellfied med.tce.\. p F r s n n n P . 1  . 
C a r c l n a g e n i c i t y  : NA NTP:  N A  IARC Monogroph? NA 

Medi ea 1 Cond 1 tiont G c n c r e  11 y 
eyw-avated .kx -re; .M _ _  

G i v e  calcium g l u c o n a t e ,  10 MI, nf ,lox r ;a . l .u t ian  d i l u t e d  In 1 

... .......... ___--_._ ..... .,_..__._,. ........ ....-- .. -..- 
h R e s u l a C e d ?  Y e s ,  TLV of 5 tiiq1M3 t 

* kction VI1 Prccsutiona gar Sage Hendllnq and U E Q  
SLepa LO Le t a k e n  i n  case m a t e r - i a l  iu ~*e let iard  OL' spilled; 

SPTL.1. AND LEAK PROCECIURES 1 

Pick Up nplllod p c u d e r  av.o ld ing dusting condltionr and R i p C Q  i n  a 
G lenn e k e e l  CNklLa!ricr. foe. di3pU361. S a f e t y  gersonnel s h o u l d  be? 
1 n V O l v ~ d  when l a r f i  spill.% occur. T r a c e s  of.rec;'idue can be 
f l U 3 h d  to the s e w e r ,  but- n E u k r n l i x a t l o n  before f l u a h i n g  may bR 
r o q u i r a d .  Thoar, i n v o l v e d  i n  Cleo?-up of epilla s h o u l d  uae 
protective t?atli.pmpnt.. 

VENT Z LA T X ON ; 
Provide Local Exhoust V e n t i l a t i o n  or general d L l u t L o n  vcntilotion 
to meet: pmrmieaible exyosure limitsb 

RESPIRATOR : 
HIGH LEVELS-Supplied-Air Rcaplrator with (5 f u l l  iocegiece, 

h e l m e t ,  or hood. Self-contained b r e a t h i n g  a p p a r a t u s  
w i t h  e full i a c a p i e c c .  

F I R E F X C 1 I T X N G - G c l * f  - c o n t a i n e d  bzeathlng ayperatua  ~ l L l i  9 f u l l  
f e c e p l e c e  oparntcrd i n  prossure-demand or other 
pocitive-preusurc JIIQJE. 

9/s ' d  
3 
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CLOTHING: 
EMployee must wear appropriste p r o t e c t i v e  c l o t h i n g  ond rrquipmont 
ko prevent any possibility of  akfn contact u l t h  t h l e  a u b s t n n c o .  

GLOVES t 
Employee mi.iat weor nppropr1uL:u pi.ote:ctiye g l o v c s  t o  prevent Con-  
t a c t  w i t h  t h i o  uubstonce. 

EYE PROTECTION: 
Employee muat UQar uplash-proof or d v s t . - r n n i s k n n k  goggles to 
p r e v e n t  t g t i t a C L  w i t 1 1  t h i s  s u b s t a n c t l .  

Wlrare thFirR is Rny poaaibllity LhaL an employee's eyes Boy be ex- 
posed t o  t h i t  aubatance ,  the employer aha11 provide an eye-waeh 
fountaln wlthin t h e  imrnedieta work firen for emergency use. . 

9/9 ' d 
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A-16. of  78 
L . - -  

MATERIAL SAFETY DATA SljEET 

n Norit Com?any, Inc. 
3ox 51628 8 

d,dksonville, Florida 32236-1628,g 
( 9 0 4 )  783-6406 Bulletin No. - MSDS - 101 

Revised August 1, 1987 

SECTION 1 NAUE 

A l l  DARCOd Lignite Based Carbons to include: 
D A R C O ~  S-51 DARCOs CFP 
DARCOs S-51 A (B,C,CE,H,FF,RL,RW,T) 
Premium DARCOQ All HYDRODARCOQ Cradelr .* 
DARCOQ TRS " All Granular DARCOa 

CRO-SAFE a 

. - - 
SECTION 2 INGREDIENTS 2 TLV (ACCIH) 

t '  Activated carbon (CAS 7UO-44-01 100 Not listed * 
* Product normally contains grercer than 1% quartrr, 

(U.N.- 1362) 

see Section 8 -- 

SECTION 3 PHYSICAL DATA 

@oiling point: Not applicable 
apor pressure ( d i g  at  20'~): zero 
apor density (air - 1): Not applicable 
Solubility: Insoluble in witcr and organic solvents 
pH: Not applicable 
Specific gravity: 

Appearance and odor: 

250 - 600 g/l 
Vol'atile by volume: Not applicable 

Black granules or povder without taste or odor 

SECTION I F I E  AND EXPLOSION HAZARD DATA ' 

Flash point (and method): Not applicable 
Autoignition temp.: Powdered - No gencrrilp accepted test method available 

Granular - About 450'C (ANSI/ASRI D3466) 

All carbonaceous materials w i l l  burn under certain 
conditions and activated carbons are no exception. 
however, are not highly flommabla and burn slowly without producing 
smoke or flame. 

Activ8tad carbons, 

Extinguishing media: 
Water (fog or fine rpray), carbon dioxide 
Avoid methods which may rtir up d u r t  cloudr. 

pecial fire fighting protective equipment1 *' Self-contained breathfng apparacor. 
Unusual fire and e x p l o s i o n  hazardar 

A f r b o t n c  d u s t  is a v t e k  c x p l o a i o n  hazard. 
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** S Wili t y  : 
Stable under n o m 1  conditions. 

Incampatibility (materials t o  avoid 1 : 
Strong oxidizing agents. 

- 

Hazardous deccmposition products: 
Carbon . dioede ,  carkan mnoxide . 

-* 

Hazardous polymerization: 
W i l l  not occur. C 

SECTION 6 HEALTH HAZARD ASSZ56MENT 
d 

General: 
No tcxicity data are aMilable. 
-bn are used for t!e health hazard assessment. 

Physical and.c!dcal  p-des o f  activated 

. Carcinogeqicitv: 
Program ( " T I  Annual report on carcinogens nor has it M found t o  be a 

Activated carbon is  not listed in the National ~ x i c a l o q y  

potintial carcinogen in the International Agency for mearch an cancer 
(IARC) mographs or by OSHA. - 

Ingestion: 
The a a t e  oral  L9 d u e s  are n o t  available. 
a single dose of this product is relatively harmless by hges&Lon. Hcdge, 
H.C.. and Sterner, J.H. American Industrial H s i a e  Association Quarterly, 

Relative to other nraterials, 

. . 10:4, . 9 3 ,  Dec. 1949. 

Eye Contact: 
This m t e r i a l  w i l l  probably cause sane mild physi91 f rr i tat ion if cuntact 
is mde-with h m  eyes. 

Skin Contact: ' 
'Ihis m t e r i a l  i s  not likely t o  be a primary i r r i tant  on h m  skin: it has 
a lcw potential for sensitAzation after skin contact, 

skin absorption: 
This product is not  knm t o  be absorbed through the h m  Swn. 

*'?%::toxic ef fects  k e  not likely t o  develop after FnhdLati~n fm this 
material. 

, 
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WERlciL SAFETY DATA SHEET ( c o n t i n u e d )  

6 HEALTH ilAZARD ASSESSHENT (conclnucd) 
I 

s r;ffect o f  overexposure: *., 
No adverse c l i n i c a l  e f fects  have been associated w i t h  exposures to  this 
mat e r i a l  

F i r s t  aid procedures: 
S k i n ;  Wash material o f f  the skin w i t h  soap and vater. 
o r  a burning sensation develops, g e t  medical attention. 
Eyesr Immediately f l u t h  w i t h  copious amounts of  water. If redness, itching 
o r  a b u r n i n g  sensation develops, have eyes examined and treated by medical 
personnel. 
Ingest!.onr Give one o r  two glasses o f  water'*to d r i n k .  
symptoms develop, consult medical' personnel. 
t o  an unconscious person.) 
Inhalation: Remove victim t o  fresh a i r .  
symptoms develop, consult medical personnel. 

If redness,  itching - 

If gastrointest inal  . 
(Never give anything by mouth 

- - 
t If cough or  other respiratory 

- 
3CTION 7 SPILL OR LEAK PROCEDURES 

Steps t o  be taken i n  case material is released or  spilled8 
.Wear respiratory protection d u r i n g  cleanup. 
material v i th  moist absorbent and shovel into waste container. Wash dovn 

Sweep up and recover o r  mix 

s p i l l  area v i th  water containing detergent and fluch'oway v i t h  plenty of 
water. 

Disposal method: 
.' Dispose of virgin (unused) carbon (vast;  o r  spi l lage)  i n  a f a c i l i t y  for 

n&-hazardous vastes. 

Container disposal: 
Do not reuse empty bags. .Dispose of i n  fac i l i ty 'permit tcd for hon-hazardous 
v a s t c .  

: C T I O N  8 SPECIAL PROTECTION INFORNATION 

TLV o r  suggested control valuer 
The c u r r e n t  OSHA and ACGIH l i m i t  f o r  dusts which  contain more than 1% quartz 
a r e  as  follows for  Darco l ign i te  carbons: 

Respirable Dust  L i m i t  m 0.7 mg/m3 
(OSHA and ACGIH) 

Total Dust L i m i t  
(OSHA 1 

m 2.1 mg/m3 

Total Dust L i m i t  I 

(ACCIH) 
2.0 mg/J 

Vent i la t i o n :  - P r o v i d e  adequate general  and local  exhaust vent i lat ion t o  meet Suggested . -  
con c r o  1 va lue requf remcnts . 
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MATERIAL SAFETY DATA SHEET (continued) . I 

3 .  * .  
' I r  

0 t 

SECTION 8 SPECIAL PROiECTION INFORTATION fcontlnued) 

Respiratory protection: k 

If needed, use  ).ISHA-NIOSH adproved respirator for dusts, mists and fumes 
whose TLV is greater than 0 .05  mg/m3 or (European) filter Zb. . .  

Protective Clothing: 
For personal hygiene purposes use adequate clothing to prevent skin contact. 

. .  

Eye protection: 
Safety glasses with tide shields. 
Contact lenses should noc be worn vhen vsrking with activated carbon. 
1 

0 

Other protective equipment: C 
Eyewash station in vork area. 

- 
SECTION 9 SPECIAL PRECAUTIONS OR OTHER COMMENTS 

- -  Precautions to be taken in handling or storing: 
Activated carbon can be safely stored in any normal storage areal but away 
from sources of direct heat. 

An oxygen deficiency may be created when activated carbon is stored in an 
enclosed space/silo. Ventilate or wear self-contained breathing apparatus 

The information herein is given in good f a i t h  
but no warranty, expreroed or i m p l i e d ,  is made. 

* 

1 
j 
i 
I 
I 

e .  

Robert U. Edwards 
Marketing Manager 
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. l ' ,opic:. OILS, FUEL: 2-D 

OVERVIEW 
Material name: 

CHRIS 

0 

C h a r a c t e r i s t i c s :  
o i l y  l i q i - i i d  Y e l l o w - b r o w n  L u b e  o r  f u e l  o i l  o d o r  
F l o a t s  on w a t e r .  

E m e r g e n c y  act i o n s :  
S t o p  d i s c h a r g e  i f  p o s s i b l e .  
C a l l  f i r e  d e p a r t m e n t .  
R v o i d  c o n t a c t  w i t h  l i q u i d .  
I s o l a t e  a n d  r e m o v e  d i s c h a r g e d  material .  
N o t i f y  l o c a l  h e a l t h  a n d  p o l l u t i o n  c o n t r - o l  a g e n c i e s .  

Combust  i b l  e. 
E x t i n g u i s h  w i t h  d r y  c h e m i c a l ,  f o a m ,  c a r b o n  d i o x i d e .  
W a t e r  may be i n e f f e c t i v e  on  f i r e .  
C o o l  e x p o s e d  c o n t a i n e r s  w i t h  water.  

CFILL F O R  MEDICRL RID. 
LIQUID 
I r r i t a t i n g  t o  s k i n  a n d  e y e s .  
H a r m f u l  i f  5 w a l l o w e d .  
Remove c o n t a m i n a t e d  c l o t h i n g  and shoes. 
F l u s h  a f f e c t e d  a r e a s  w i t h  p l e n t y  o f  water .  

F i r e :  

Exposure: 

F IN E ' f E S ,  h o l d  e y e l i d s  o p e n  a n d  f l u s h  w i t h  p l e n t y  o f  
a t  et-. 

IF  SWALLOWED, a n d  v i c t i m  i s  C O N S C I O U S ,  h a v e  v i c t i m  d r i n k  
wat et- 
o r  m i l k .  
DO NBT INDUCE VOMITING. 

Danget-octs t o  a q u a t i c  l i f e  i n  h i g h  c o n c e n t r a t i o n s .  
F o u l  i n g  t o  s h o t - e l  i n e .  
May b e  d a n g e r o u s  i f  i t  e n t e r s  water- i n t a k e s .  
N o t i f y  l o c a l  h e a l t h  a n d  w i l d l i f e  o f f i c i a l s .  
N o t i f y  o p e r a t o r s  of n e a r b y  w a t e r  i n t a k e s .  

a 
Water p o l l u t i o n :  

RESPONSE TO DISCHFIRGE 
M e c h a n i c a l  c o n t a i n m e n t  Shot-i ld b e  r e m o v e d  C h e m i c a l  a n d  

p h y s i c a l  t r e a t m e n t  
LRBEL 

C a t e g o r y :  None 
C l a s s :  Not p e r t i n e n t  

CHEM I CFlL DES I GNQT I ONS 
CG c o m p a t i b i l i t y  c l a s s :  M i s c e l l a n e o u s  H y d r o c a r b o n  M i x t i - i r e 5  
F o r m u l a :  Not a p p l i c a b l e  
I M O / U N  d e s i g n a t i o n :  3. 1/1278 
DOT i d  n o . :  1Z7U 
CRS r e g i s t r y  no.  : Data n o t  a v a i l a b l e  

e i c a l  s t a t e :  L i q u i d  
o r :  L i g h t  b r o w n  

OBSE@JRELE CHqRQCTERISTICS ' 

U d o r :  C h a r - a c t e r i s t i c  
HECiLTH I i ~ i A I I D S  
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T b p i c :  OILS,  FUEL: 2 - D  

I 

s h a d / T L m /  sa l  t wat e r  
e r f o w l  t o x i c i t y :  Data n o t  a v a i l a b l e  e 

- 0 l o g i c a 1  o x y g e n  d e m a n d  (BOD) : Data n o t  a v a i l a b l e  
F o o d  c h a i n  c o n c e n t r - a t i o n  p o t e n t i - a 1 :  None 

G r a d e s  o f  p u r i t y :  D i e s e l  f u e l  2 - D  (QSTM) 
St o r a g e  t e m p e r a t  w e :  Rmbi e n t  
I n e r - t  a t m o s p h e r e  : No r e q u i r e m e n t  
V e n t i n g  : Open (flame a r r e s t  et-) 

C o d e  o f  f e d e r a l  r e g u l a t i o n s :  C o m b u s t i b l e  l i q u i d  
NRS h a z a r d  r a t i n g  f o r  b u l k  water  t r a n s p o r t a t i o n :  N o t  l i s t e d  

S H I F ’ P I  NG I NFORMRT I O N  

HRZFIRD C L Q S S I F I C R T I O N S  

NFPk HRZRRD C L R S S I F I C R T I O N :  
C a t e g o r y  C1 A S  s i f icat  i o n  

H e a l t h  H a z a r d  ( B l u e ) .  ........... QI 
F l a m m a b i l i t y  ( R e d ) . . . . . . . . . . . . . .  2 
R e a c t i v i t y  ( V e l  l o w ) .  ............ 8 

P H Y S I C R L  RND CHEMICGL PROPERTIES 
P h y s i c a l  s t a t e  at If; d e g r e e s  C. a n d  1 RTM: L i q u i d  
M o l e c u l a r  w e i g h t :  N o t  p e r t i n e n t  
B o i l i n g  p o i n t  at 1 FITM: 548-64QI d e g r e e s  F = 282-338 d e g r e e s  

F r e e z i n g  p o i n t :  Q d e g r e e s  F = 18 d e g r e e s  C = 255 d e g r e e s  K 
C r i t i c a l  t e m p e r a t u r e :  N o t  p e r t i n e n t  
C - ’ t i c a l  p r e s s u r e :  N o t  p e r t i n e n t  

i f i c  g r a v i t y :  8.07-8.38 a t  d e g r e e s  C ( l i q u i d )  II) c i i d  s u r f a c e  t e n s i o n :  Data n o t  a v a i l a b l e  
L i q u i d  w a t e r  i n t e r f a c i a l  t e n s i o n :  Data n o t  a v a i l a b l e  
V a p o r  ( g a s )  s p e c i f i c  g r a v i t y :  N o t  p e r t i n e n t  
R a t i o  o f  s p e c i f i c  h e a t s  o f  vapor- ( g a s ) :  N o t  p e r t i n e n t  
L a t e n t  h e a t  o f  v a p o r i z a t i o n :  N o t  p e r t i n e n t  
H e a t  o f  c o m b u s t i o n :  -13,448 B t u / l b  = -1121,80@ c a l / g  = 

H e a t  o f  d e c o m p o s i t i o n :  N o t  p e r t i n e n t  
Heat o f  s o l u t i o n :  N o t  p e r t i n e n t  
H e a t  of p o l y m e r i z a t i o n :  N o t  p e r t i n e n t  
Heat o f  f u s i o n :  Data n o t  a v a i l a b l e  
L i m i t i n g  v a l u e :  Data n o t  a v a i l a b l e  
R E I D  v a p o r  p r - e s s u r - e :  Data n o t  a v a i l a b l e  

C = 555-611 d e g r e e s  K 

-4” &I?L. I* 17 X 18(5)  J / k g  
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T o p i c : ’  OILS, FUEL: 2 - D  

C H R I S  

# 

P e r s o n a l  p r o t e c t i v e  e q u i p m e n t :  P r o t e c t i v e  g l o v e s ;  g o g g l e s  
o r  f a c e  s h i e l d .  

v o m i t i n g ,  a n d  c r a m p i n g ;  d e & e s s i o n  o f  c e n t r a l  n e r v o u s  
5 y s t e m  r a n g i n g  f r o m  m i l d  h e a d a c h e  t o  a n e s t h e s i a ,  c o m a ,  a n d  
d e a t h ;  p u l m o n a r y  i r r i t a t i o n  s e c o n d a r y  t o  e x h a l a t i o n  of  
s o l v e n t ;  s i g n s  o f  k i d n e y  a n d  l i v e r  d a m a g e  may b e  d e l a y e d .  
RSPIRRTIDN causes s e v e r e  l u n g  i r r i t a t i o n  w i t h  c o u g h i n g ,  
g a g g i n g ,  d y s p n e a ,  s u b s t e r n a l  d i s t r e s s ,  a n d  r a p i d l y  
d e v e l o p i n g  p u l m o n a r y  e d e m a ;  l a t e r ,  s i g n s  o f  
b r o n c h o p n e u m o n i a  a n d  p n e u m o n i t i s ;  a c u t e  o n s e t  o f  c e n t r a l  
n e r v o u s  s y s t e m  e x c i t e m e n t  f o l l o w e d  b y  d e p r e s s i o n .  

T r e a t m e n t  o f  e x p o s u r e :  INGESTION: d o  NOT i n d u c e  v o m i t i n g .  
RSPIRFITION: e n f o r c e  b e d  r e s t ;  a d m i n i s t e r  o x y g e n ;  s e e k  
m e d i c a l  a t t e n t i o n .  EYES: w a s h  w i t h  c o p i o u s  q u a n t i t y  of 
water.. SKIN: remove s o l v e n t  by  w i p i n g  a n d  w a s h  w i t h  s o a p  
a n d  water. 

p t o m s  f o l l o w i n g  e x p o s u r e :  INGESTION causes nausea9 e 

T h r e s h o l d  limit va lue :  No s i n g l e  TLU a p p l i c a b l e .  
S h o r t  t e r m  i n h a l a t i o n  l i m i t s :  Data n o t  a v a i l a b l e  
T o x i c i t y  by i n g e s t i o n :  G r a d e  1 ;  LD(5V7) = 5-i5 g / k g  
L a t e  t o x i c i t y :  Data n o t  a v a i l a b l e  
V a p o r  ( g a s )  i r r i t a n t  c h a r a c t e r i s t i c s :  S l i g h t  s m a r t i n g  o f  

e y e s  or- r e s p i r a t o r y  s y s t e m  i f  p r - e s e n t  i n  h i g h  
c o n c e n t r a t i o n s .  T h e  e f f e c t  i s  t e m p o r a r y .  

If s p i l l e d  o n  c l o t h i n g  a n d  a l l o w e d  t o  remain ,  may cztc ise  
s m a r t i n g  a n d  r e d d e n i n g  o f  s k i n ,  

L i q u i d  ot- s o l  i d  i r r i t a n t  c h a r a c t  er-i st i c s :  Minimum h a z a r d .  

0 t- t h r e s h o l d :  Data n o t  a v a i l a b l e  
r3LH v a l u e :  Data n o t  available 

F l a s h  p o i n t :  125 d e g r e e s  F C.C. 
F l a m m a b l e  l i m i t s  i n  a i r :  1.3%-6.8% 
F i r e  e x t i n g u i s h i n g  a g e n t s :  D r y  c h e m i c a l ,  f o a m ,  o r  carbon 

F i r e  e x t i n g u i s h i n g  a g e n t s  NOT to  be u s e d :  Water- may b e  

S p e c i a l  h a z a r d s  o f  c o m b u s t i o n  p r o d u c t s :  N o t  p e r t i n e n t  
B e h a v i o r  i n  f i r e :  N o t  p e r t i n e n t  
I g n i t i o n  t e m p e r a t u r e :  498-545 d e g r e e s  F 
E l e c t r i c a l  h a z a r d :  N o t  p e t - t  i n e n t  
B u r n i n g  r a t e :  4 mm/min. 
Q d i a b a t i c  f l ame t e m p e r a t u r e :  Data n o t .  a v a i l a b l e  
S t o i c h i o m e t r i c  a i r  t o  f u e l  ra t  i o :  Data n o t  a v a i l a b l e  
Flame t e m p e r a t u r e :  Data n o t  a v a i l a b l e  

Heact i v i t y  w i t h  water-: N o  i - e a c t i o n  
R e a c t i v i t y  w i t h  common m a t e r - i a l 5 :  N o  r e a c t i o n  
S t a b i  1 i t y  d u r i n g  t . r - a n s p c t - t :  Stable 
N e u t t - a l i z i n g  a g e n t s  f o r  a c i d s  a n d  c a u s t i c s :  Not p e r t i n e n t  
P o l y m e r i z a t i o n :  Not p e t - t i n e n t  

FIRE HRZGRDS 

d i o x i d e  

i n e f f e c t i v e  

CHEM I CRL REXT I V I TY 

i b i t o r  o f  p o l y m ~ r i z a t i o n :  Not  p e r t i n e n t  
t- r a t i o  ( r e a c t a n t  t o  p r o d u c t j :  Data  n o t  a v a i l a b l e  

I 6  a c t i v i t y  g r o u p :  33 
WATER F’OLLUTIUN 

Flquat i c  t o x i c i t y :  284 m g / l i Z 4  h r / j u v e n i l e  Flmer-ican 



hAhUFACTURE3'S NAME T e n n e s s e e  Chemica l  Company 

I 1  HAZARDOUS INGRET>IENTS2 I 
I 
I 

MATE3IAL OR COMPONENT H A D 2 0  DATA 

F e r r i c  sulfate  

Res idua l  su l fur ic  acid 8 
not  toxic d e r m a l l y  n o r  by ' 

1766.1-9391 2 . 7  I inhalation o r  o r a l l v ,  m a v /  
irritate the skin and 
mucous  m e m b r a n e s .  

uat ic  Toxicitv:  P r o d u c t  
I 2 l i s t e d  a s  toxic to aauat i  
l i fe .  Category  C .  40 C F R  
Parts  116 - 118. 

I s e t  8 hr .  ' l W A - l ? L i  
I 
I 

REGULAR TELE?HCNE NO. (404) 239- 6700 I 
EMERGENCY TELE?HONE NG.chemtrec 800424930'  

epor tab le  under  SARA Ti t le  I11 Sec.  313. I I lat 1 m g / m  3 a s  i ron  for 
soluble i r o n  salts. 111 PHYSiCAL DATA 

IOlLlNG POINT, 760 MM HG 1 N.A.  * 
l?ECIFIC GRAVITY (H20 1) 56- 6 0  l b s / f t  

N. A .  MELTING POINT 

VAPOR PRESSURE N. A. 

G r e y  to  brown d r y  
4PPEARANCE AND ODOR 

powder t o  granule .  
pi, (AS IS) N. -4. - d r y  powder 
Ph (l%SOLN.) (dis t i l led water  DH 4.  8 \  

:LASH POINT AUTOIGNITION 
TEST METHO01 None TEMPERATURE 

water  should not be allowed to  e n t e r  a navigable s t r e a m .  
above 600' C ,  product  d e c o m p o s e s  to i ron oxide and sulfur t r ioxide.  

A t  t e m p e r a t u r e s  
R E3 

I 

None known 

:WMMABLE  LIMITS IN AIR,  ?& BY VOL. N. A .  I UPPER I N.A. LOWER 

iXTlNCUlSHlNG 
AEDlA 

P r o d u c t  does  not burn. 
o r  d r y  chemica l  m a y  be u s e d .  

If product  is p r e s e n t  in  a f i re ,  w a t e r ,  C02, 

JFJUSUAL FIRE 

iAZAFiT) 
A ~4 c E :( ? LO s I o rJ None known. 

< 



_ &  . -  
H E A L T ~ ~  HAZARD DATA HAZARD CLASS1 F ICATION 

4PlJTES OF EXPOSURE 

BASIS FOR CLASSlFlCATlON 

Not toxic by inhalation 
according to OSHA regu-  T e s t  re.sults on product 

Determined by 
Acute inhalation LC50 ( r a t s )  = 

In excess  of 147 .9  m g / l  
of a i r .  

lations. 
Dust of soluble sa l t s  m a  
cause mucous membran  
i r r i ta t ion.  

May cause skin i r r i t a -  
tion. 

SKIN CONTACT OSHA se t  8 h r .  TWA-PEL 
a t  1 mg/rn3 a s  i ion  for  
soluble i ron sal ts .  

~~ 

SKIN ABSORPTlON Not toxic dermally.  
In accordance with 
OSHA regulations. 

T e s t  resu l t s  on product 
Acute de rma l  LD50 (rabbi ts)  

(Male) In excess  of 2 g/kg 
body wt.  

( F e m a l e )  2 . 0  g/kg body wt. 

EYE CONTACT 
T e s t  resu l t s  on product 

1 2 4 h r s  . 45.2 72 h r s .  56 .  3 
Corrosive to the eye.  
In accordance with 

E e i r r i ta t ion scores :  

OSHA regulations.  48 h r s .  5 6 . 2  7 days 6 3 . 4  

Not toxic oral ly  
according to OSHA 
regulations. 

T e s t  resu l t s  on product 

Acute o r a l  LD50 ( r a t s )  = 
Between 1 - 2 .5  g/kg 

body wt. 

I SOURCE 

I 
on product.  I 

i 
f 
I 

OSHA regula- 
t ions 
Federal  Regis ter  

D. 2 4 6  19898 : 

j 

VOl. 54 ( 1 2 )  

Determined by 
Toxicological 
Laboratory tes t  
on product.  

Determined by 
Toxicological 
Laboratory t e s t  
on product.  

Determined by 
Toxic ol og ic a1 
Laboratory t e s t  
on  product.  

FECTS OF O V E ~ E X P O S U R E  

ACUTEoVEREXPoSURE 
Dusty. M a y  c a u s e  coughing, i r r i l a t e  lungs and nlucOuS i i icnibranes.  M a !  
be corrosive to the eye if not removed by washing. Also see  Sec. V abov 

None known except a s  l i s ted  above. 
cause lung mottling and i r r i ta t ion  of mucous membranes .  

Prolonged dust inhalation may 
CHRONIC OVEREXPOSURE 

IERGENCY A N D  FIRST AID PROCEDURES 

I r r i g a t e  eyes with large amounts  o f  water for a t  least 15 minutes.  
a p a r t  during irrigation. Send patient to a physician immediately. 
Wash with water .  Remove shoes if in a shower.  Remove and wash clothes 

Hold eyelids 
EYES: 

- SKIN: before r euse .  

INHALATION:  Remove worker f r o m  exposure and seek  medical  aid. 
T r e a t  as  a cor ros ive  li uid. Drink lar e quantities of water  or milk to 

INGESTION: r educe  concentration. 1 eek medical  a i  % immediately. 

)TES TO PHYSICIAN 
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tNDITIONS CCNT8IBUTtNG TC INSTABILIT'I 

None known. 

'81LlTY None known. Product i s  highly water soluble and solution is highly cor ros ive  
to mild s teel ,  copper, copper a l loys,  and galvanized s teel .  Strong solutions 
mav be cor ros ive  to oaints .  enamel s ,  and concrete .  

'li 
rZAROOUS DE~2CMPOSITION PACOUCTS 

None normally.  At tempera tures  above 600' C ,  sulfur trioxide 
may be released.  

lNOlTlONS CCNT8IBUTING TO kA2AROOUS POLYME41ZATION 

None known. 

- ~ ~~~ ~~~ 

VI1 DISPOSAL, SPlLL OR LEAK PROCEDURES - 
WATIC TOXICITY (E.G. 96 HR. 7LMM): 

No data a r e  known to be available.  
the Water P rograms  hazardous substances list in 40 CFR Pa r t s  116 - 118. 

E P A  has r a t ed  product in Category C in 

ASTE DISPOSAL METHOD 

Remove d ry  product to approved land fill. If solution, neutralize with 
lime, soda ash,  o r  bicarbonate and remove to approved land fill. 

i aE TAKEN I F  MATERIAL IS RELEASED OR SPILLED 
If spill is dry  product, sweep up spi l l  and dispose in approved land fill and wash down I 

spill a r e a  with water.  If spil l  is a solution containing product,  neutralize and remove 
to approved land f i l l .  
plant before flushing down la rge  amounts  of spilled product. 

Lime,  soda ash ,  o r  bicarbonate. 

I 

Wash down spil l  a r e a  with water .  Check with waste t rea tment  

EUTRALIZING'CHEMICALS 

-~ ~~ - ~ 

Vlll SPECIAL PROTECTION INFORMATION 
~~ ~ ~ 

ENTILATION REQUIREMENTS 

Product i s  a soluble i ron acid dust.  
irr i tating to  the eyes,  skin and mucous membranes ,  
in eye,  i t  may  be corrosive to the eye.  

Normal  ventilation is suggested a s  product  i s  
If sufficient product i s  placed 

The 8 h r .  TWA-PEL is  1 mg/rn3 a s  i ron .  
- 

PEClFlC PESSONAL PROTECTIVE EQUIPMENT 

RESPIRATORY (SPECIFY IN DETAIL) A chemical dust  mask  is  recommended. 

tYt Lhemlcal  goggles a r e  recommended when handling product because dust i s  i r r i ta t ing 
and cor ros ive  i f  in eves .  ~ 

Chemical o r  rubber  gloves may  be worn. 
not toxic dermally.. 

Product is i r r i ta t ing to the skin but is  

OTHER CLOTHING AND EQUIPVENT 

No other  special  clothing o r  equipment than normally used. 



IX SiJEClAL PRECAUTIONS 
r - L  - - 01 IO 

PAECAqTIONARY 
STATEMENTS 

None on product.  If in solution,  product  i s  c o r r o s i v e .  e 
O - i H E 3  HANDLING AND 

STORAGE R EQUlR E.UENTS 

S t o r e  product i n  a d r y  p l a c e .  
P r o d u c t  h a s  been c l a s s i f i e d  as  i r r i t a t i n g  to  the s k i n  s i n c e  i t  is a n  a c i d  s a l t  
and it m a y  c a u s e  s o m e  i r r i t a t i o n  to  the s k i n  a s  it p i c k s  up m o i s t u r e .  
Dust  a c c u m u l a t i o n s  on hands,  f a c e ,  and body should be r e m o v e d  by washing 
o r  showering per iodical ly  a s  n e c e s s a r y .  

ADDITIONAL R E G U U T O R Y  CONCERNS 
. . .  - . . . . . , . 

USDA 

CPSC 

TSCA 

OTHER 

S A T E :  

OSHA: 

IS THIS PRODUCT, OR A L L  ITS INGREDLENTS; BEING CERTIFIED FOR INCLUSION ON THE TOXIC SUBSTANCES CONTROL A C  
INVENTORY OF CHEMICALSUESTANCES7 Y e s  

P r o d u c t  m e e t s  A m e r i c a n  W a t e r  W o r k s  A s s o c i a t i o n  Standard for F e r r i c  
Sulfatc  in potable watei.. E 406.  

P r o d u c t  i s  a hazardous m a t e r i a l  as  defined by 2 9  CFR ¶ 1910.  1200.  
c o r r o s i v e  to the  eye  and a n  i r r i t a n t  t o  the  skin  and m u c o u s  m e m b r a n e s .  
T h e  8 h r .  T W A - P E L  f o r  soluble  i r o n  s a l t s  is  set  at 1 m g / m 3  as i ron.  
P r o d u c t  i s  not l i s t e d  by the National  T o x i c o l o g y  P r o g r a m ,  the Internat iol ls !  
A g e n c y  for R e s e a r c h  on C a n c e r ,  n o r  the R e g i s t r y  o f  T o x i c  E f f e c t s  of Ch21i . .  
S u b s t a n c e s  ( 1 9 8 1 - 8 2 )  a s  a c a r c i n o g e n  o r  potent ia l  c a r c i n o g e n .  

It i s  

T h e  above information i s  b e l i e v e d  to  , 

I PREPARED BY A r t h u r  F. Gohlke,  P h . D .  c o r r d .  H o w e v e r ,  T e n n e s s e e  C h e n i * -  
Company m a k e  no war ran ty  and assL 
no m i l i t y  as  to the accuracy or con.- TITLE;  T e  chm ic a1 S e r v i c e  Spe c i a1 is t 
p l e t e n e s s .  

1 2 - 8 8  COMPANY: T e n n e s s e e  C h e m i c a l  Company 
3 - 8 9  3400 P e a c h t r e e  Rd. N E .  Suite 4 0 1  

ADDRESS: Atlanta ,  G e o r g i a  3 0 3 2 6  



OCEAN NETWORK EMERGENCY PHONE 1-800-OLIN-911 

THIS MATERIAL SAFETY DATA SHEET (MSDS) HAS BEEN PREPARED IN COMPLIANCE WITH THE 
FEDERAL OSHA HAZARD COHMUNICATION STANDARD,29 CFR 1910.1200.THIS PRODUCT MAY BE 
CONSIDERED TO BE A HAZARDOUS CHEMICAL UNDER THAT STANDARD.(REFER TO THE OSHA 
CLASSIFICATION IN SEC. I. )THIS INFORMATION IS REQUIRED TO BE DISCLOSED FOR SAFETY 
IN THE WORKPLACE.THE EXPOSURE TO THE COMMUNITY,IF ANY,IS QUITE DIFFERENT. 

I. PRODUCT IDENTIFICATION 

REVISION NO 3 
REVISION DATE : 1/02/90 
PRODUCT CODE : HPE880630 
FILE NUMBER : HPE00018.0043 
PRODUCT NAME: HYDROCHLORIC ACID,  REAGENT ACS GRADE 
SYNONYHS: Chlorohydric acid, hydrogen chloride, muriatic acid 
CHEMICAL FAMILY: Inorganic acid 
FORMULA: HCl 
DESCRIPTION: Acid 
OSHA HAZARD CLASSIFICATION: Corrosive, eye hazard, lung toxin 

11. COMPONENT DATA 

PRODUCT COMPOSITION 
CAS or CHEMICAL NAME: Hydrochloric acid 
CAS NUMBER: 7647-01-0 
PERCENTAGE RANGE: 7.0-38.0% 
HAZARDOUS PER 29 CFR 1910.1200: Yes 
EXPOSURE STANDARDS: 

OSHA(PEL) ACGIH (TLV) OLIN 
ppm mg/cubic-meter ppm mg/cubic-meter ppm mg/cubic-meter 

TWA: None Established None Established None Established 
None Established CEILING : 

STEL: None Established None Established None Established 
5 PPm 5 PPm 

CAS or CHEMICAL NAME: Water 
CAS NUMBER: 7732-18-5 
PERCENTAGE RANGE: 62.0-93.0% 
HAZARDOUS PER 29 CFR 1910.1200: No 
EXPOSURE STANDARDS: None Established 
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1 1 1 .  PRECAUTIONS FOR SAFE HANDLING AND STORAGE 

DO NOT TAKE INTERNALLY. AVOID CONTACT WITH SKIN, EYES, AND CLOTHING. UPON 
CONTACT WITH SKIN OR EYES, WASH OFF WITH WATER. 

STORAGE CONDITIONS: Store in cool, clean, well-ventilated area 
DO NOT STORE AT TEMPERATURES ABOVE: 38 Deg.C (100 Deg.F) 
DO NOT EXPOSE TO DIRECT LIGHT. 
PRODUCT STABILITY AND COMPATIBILITY: Stable 

SHELF LIFE LIMITATIONS: 1 Year 
INCOMPATIBLE MATERIALS FOR PACKAGING: Glass or polyethylene containers 

recommended. 
INCOMPATIBLE MATERIALS FOR STORAGE OR TRANSPORT: When shipped with 

oxidizers, must be separated by 18 inches, with wood pallets and 
absorbent material in between. 

IV. PHYSICAL DATA 

APPEARANCE: Clear, colorless liquid 
FREEZING POINT: 7% -2 Deg.C (28 Deg.F) 

BOILING POINT: 7% - 20% '100 to 110 Deg.C (>212 to 230 Deg.F) 

DECOMPOSITION TEMPERATURE: No Data 
SPECIFIC GRAVITY: 1.035 - 1.188 
BULK DENSITY: Not Applicable 
pH @ 25 DEG.C: <1 
VAPOR PRESSURE @ 20 DEG.C: 

SOLUBILITY IN WATER: COMPLETE 
VOLATILES, PERCENT BY VOLUME: 100% 
EVkPORATION RATE: Approximately 1 (Water - I )  
VAPOR DENSITY: 1.3 (active Ingredient) 
MOLECULAR WEIGHT: 36.46 (Active Ingredient) 
ODOR: Pungent, suffocating odor. 
COEFFICIENT OF OIL/WATER DISTRIBUTION: No Data 

37% -74 Deg.C (-101 Deg.F) 

20% - 38% 110 to 74 Deg.C (230 to 167 Deg.F) 

7% to 32% - 0 to 23.5 mm Hg 
(Partial pressure HCl) 32% to 38% - 2 3 . 5  to 210 mm Hg 

V. PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS 

PERSONAL PROTECTION FOR ROUTINE USE OF PRODUCT 
RESPIRATORY PROTECTION: Respirator protection not normally needed since 

the volatility is low. If vapors, mists, or 
aerosols are generated, wear a NIOSH/MSHA 
approved respirator. 8 

VENTILATION: Local exhaust ventilation is recommended if vapors, mists 
or aerosols are generated. Otherwise, use general exhaust 
vent i lat i on. 

SKIN PROTECTIVE EQUIPMENT: Wear gloves, boots, apron and a face shield 
with safety glasses. A full impermeable suit 
is recommended if exposure is possible t o  
large portion of body. 

OTHER: Eye wash fountain should be provided. 

PAGE 2 OF 10 HPE880630 
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EQUIPMENT SPECIFICATIONS: 
RESPIRATOR TYPE: Full facepiece, high efficiency filters 
GLOVE TYPE: Neoprene 
BOOT TYPE: Neoprene 
APRON TYPE: Neoprene 
FACE SHIELD: Yes 
PROTECTIVE SUIT: Neoprene 

VI. FIRE AND EXPLOSION HAZARD INFORMATION 

FLAKMAB ILITY DATA: 
F L W L E  : No 
COMBUSTIBLE: No 
PYROPHORIC: No 
FLASH POINT: Not Applicable 
AUTOIGNITION TEMPERATURE: Not Applicable 
FLAMHABLE LIMITS AT NORMAL ATMOSPHERIC TEMPERATURE AND PRESSURE (PERCENT 

VOLUME IN AIR): Not Applicable 

0 NFPA RATINGS: 
Health: 3 
Flammability: 0 
Reactivity: 0 
Sbecial Hazard Warning: ACID 

M I S  RATINGS: 
Health: 3 
Flammability: 0 
Reactivity: 0 
Personal Protection: J or K 

EXTINGUISHING IEDIA: Not Applicable 

FIRE FIGHTING TECHNIQUES AND COMNENTS: Use water to cool containers 
exposed to fire. Contact with reactive metals, e.g., aluminum may result 
in the generation of flammable hydrogen gas. On small fires, use dry 
chemical or carbon dioxide. On large fires, use water. Not combustible 
but contact with common metals produces flammable hydrogen gas. May also 
release chlorine gas by reaction with oxidizing agents. 

VII. REACTIVITY INFORMATION 

CONDITIONS UNDER WHICH THIS PRODUCT XAY BE UNSTABLE: 
TEMPERATURES ABOVE: No Data 

ELECTRICAL (STATIC) DISCHARGE: No 
HAZARDOUS POLYMERIZATION: Will Not Occur 

* HECHANICAL SHOCK OR IMPACT: No 

PAGE 3 O F  10 HPE880630 
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INCOMPATIBLE MATERIALS: Alkaline materials, aluminium, amines, 
carbonates, iron, sulfuric acid, hydroxides, leather and other 
fabrics, metallic oxides, magnesium, oleum, perchloric acid, zinc 

HAZARDOUS DECOMPOSITION PRODUCTS: Flammable hydrogen gas by reaction 
with many metals. Also, chlorine gas is released by reaction with 
oxidizing agents. 

OTHER CONDITIONS TO AVOID: Heat, exposure to sunlight 

SUMMARY OF REACTIVITY: 
OXIDIZER: No 
PYROPHORIC: No 
ORGANIC PEROXIDE: No 
WATER REACTIVE: No 
CORROSIVE : Yes 

VIII. FIRST AID 

EYES : 

SKIN : 

Immediately flush with large amounts of water for at least 15 
minutes, occasionally lifting the upper and lower eyelids. Call a 
physician at once. 

Immediately flush with water for at least 15 minutes. Call a 
physician. If clothing comes in contact with the product, the 
clothing should be removed immediately and should be laundered 
before re-use. 

INGESTION: Immediately drink large quantities of water. DO NOT induce 
vomiting. Call a physician at once. DO NOT give anything by 
mouth if the person is unconscious or if having convulsions. 

INHALATION: If person experiences nausea, headache or dizziness, person 
should stop work immediately and move to fresh air until 
these symptoms disappear. If breathing is difficult, 
administer oxygen, keep the person warm and at rest. Call 
a physician. In the event that an individual inhales enough 
vapor to lose consciousness, person should be moved to fresh 
air at once and a physician should be called immediately. 
If breathing has stopped, artificial respiration should be 
given immediately. In all cases, ensure adequate ventilation 
and provide respiratory protection before the person returns 
to work. 

18. TOXICOLOGY AND HEALTH INFORMATION 

ROUTES OF ABSORPTION 
Oral, Dermal, Inhalation, Eye Contact 

WARNING STATEMENTS AND WARNING PROPERTIES 
MAY BE FATAL IF SWALLOWED. 

HARMFUL IF INHALED. @ HARMFUL (CORROSIVE) IF CONTACTED BY SKIN OR EYES. 

PAGE 4 OF 10 HPE880630 
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HUMAN DOSE RESPONSE DATA 
ODOR THRESHOLD: Hydrogen chloride gas has a reported odor threshold of 

IRRITATION THRESHOLD: Hydrogen chloride gas has a reported irritation 

TOXIC DOSE AND EFFECT: The reported human data are that of corrosivity 

1 part per million (ppm) in air. 

threshold of 1-5 ppm in air. 

to skin and eyes due to accidental splashes. In 
most if not all the cases the amount was not 
determined. 

IMMEDIATELY DANGEROUS TO LIFE OR HEALTH: The IDLH for hydrogen chloride 
gas is 100 ppm. 

SIGNS, SYMPTOMS, AND EFFECTS OF EXPOSURE 

INHALATION : 

ACUTE: Inhalation of the mist or vapor or hydrogen chloride gas may cause 
irritation of the mucous membranes and respiratory tract with symptoms of 
burning, choking and coughing. At exposure concentrations greater than the 
TLV, damage may occur to the mucous membranes (ulceration of the nose and 
throat) and respiratory tract. At these high concentrations, severe brea- 
thing diEficulties may occur which may be delayed in onset and may be due 
t o  pulmonary edema (fluid in the lung) or laryngeal edema or spasm. 

CHRONIC: Repeated or prolonged exposure t o  concentrations greater than 
accepted occupational limits may cause dental discoloration and erosion of 
the teeth. 

SKIN: 

ACUTE: Hydrochloric acid mist may rapidly cause skin inflammation and 
burns. Direct contact of the liquid will be corrosive to the skin, with 
the potential for scarring and ulceration of the contacted tissue. 

CHRONIC: Repeated contact with the mist has been reported to cause a con- 
tact dermatitis (skin rash). 

EYE: 

ACUTE: Exposure to the mist may result in eye irritation and/or severe 
burns with permanent damage and possible loss of sight. Direct contact 
with the liquid will be corrosive to the eye with resulting severe burns, 
potential visual impairment or loss of sight. 

0 
PAGE 5 OF  10 HPE880630 
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0 INGESTION: 

ACUTE: Ingestion may result in burns of the mouth, throat and stomach, 
pain, nausea, vomiting, and possibly death due t o  esophageal or gastric 
necrosis. 

CHRONIC: There is no data available on the potential effects from repeated 
exposure by this route as the likelihood of this occurring is low because 
of the corrosive nature of the chemical. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: 
Respiratory and cardiovascular disease 

INTERACTIONS WITH OTHER CHEMICALS WHICH ENHANCE TOXICITY: 
None known or reported 

ANINAL TOXICOLOGY 

ACUTE TOXICITY: 
Oral LD 50- 900 rng/kg (rabbit) 
Inhalation LC 50- 3124 ppm/ 1 hour (rat) 
Corrosive to skin and eyes 

AQUATIC TOXICITY: No data is available on hydrochloric acid solution. It 
will disassociate in water to affect the pH of the water and will also 
cause aquatic toxic effects similar t o  chlorine. 

CHRONIC TOXICITY: The only known or reported health effects from 
repeated exposure to hydrochloric acid are described above and are 
related to tissue damage to dental enamel and gums leading to 
erosion of the teeth. These effects would occur from exposures 
greater than currently accepted occupational limits. 

REPRODUCTIVE TOXICITY: There are no known or reported effects on 
reproductive function or fetal development. 

CARCINOGENICITY: This product is not known or reported to be carcino- 
genic by any reference source including IARC, OSHA, NTP, or €PA. 

MUTAGENICITY: Hydrochloric acid has not been adequately tested to 
determine its mutagenic potential, probably because of its direct 
toxicity to cells (affecting the pH of the cell). 

X. TRANSPORTATION INFORMATION 

THIS MATERIAL IS REGULATED AS A DOT HAZARDOUS HATERIAL. 

DOT DESCRIPTION FROM THE HAZARDOUS HATERIALS TABLE 49 CFR 172: 
Hydrochloric acid corrosive material, UN 1789 e REPORTABLE QUANTITY: 5000 lbs. (Per 49 CFR 172.101, Appendix A) 

PAGE 6 OF 10 HPE880630 
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The material described above is subject to the U.S.  DOT HAZARDOUS MATERI- 
ALS REGULATIONS via the modes and packaging quantities indicated below 
with the letter "x": 

PACKAGING QUANTITIES 
-x- Bulk -x- Non-Bulk 
-x- Bulk -x- Non-Bulk 
-x- Bulk -x- Non-Bulk 
-x- Bulk -x- Non-Bul k 

The applicable packaging sections in 49 CFR are 173.244 and 173.263. 

DOT EMERGENCY GUIDE NUMBER: 60 

X I .  SPILL AND LEAKAGE PROCEDURES 

FOR ALL TRANSPORTATION ACCIDENTS, CALL CHEMTREC AT 800-424-9300. 

REPORTABLE QUANTITY: 5000 lbs. (Per 40 CFR 302.4) 

SPILL MITIGATION PROCEDURES: Hazardous concentrations in air may be found 
in local spill area and immediately downwind. 

Akr Release - vapors may be suppressed by the use of a water fog, or 
vapor suppressant foam. Dike and contain all run-off water for treatment 
as a hazardous waste. 

Water Release - this material is heavier than water. This material is 
soluble in water. Contain contaminated water by building a dike of 
compatible absorbents. Vacuum or pump material to a neutralization 
container and treat. See SPILL RESIDUES below. 

Land Spill - Compatible absorbents: Sand, clay soil, and commercial 
absorbents. 

SPILL RESIDUES: Dispose of per guidelines under Section XII, WASTE 
DISPOSAL. This material may be neutralized for disposal; you are 
requested to contact OCEAN at 800-OLIN-911 before beginning any such 
operation. 

PERSONAL PROTECTION FOR EMERGENCY SPILL AND FIRE-FIGHTING SITUATIONS: 
Response to this material MAY REQUIRE the use of a full encapsulated suit 
and self-contained breathing apparatus (SCBA). 
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Additional protective clothing must be worn to prevent personal contact 
with this material. Those items include but are not limited to boots, 
gloves (see below for compatible materials), hard hat, splash-proof 
goggles, full face shield, impervious clothing, i.e., chemically 
impermeable suit, and self-contained breathing apparatus. 

Compatible materials for response to this material are Neoprene, Chlori- 
nated Polyethylene, Polyvinyl chloride, Butyl Rubber Viton, and Saranex. 

XII. WASTE DISPOSAL 

If this product becomes a waste, it meets the criteria of a hazardous 
waste as defined under 40 CFR 261 and would have the following EPA hazar- 
dous waste number: D002. 

If this product becomes a waste, it will be a hazardous waste which is 
subject to the Land Disposal Restrictions under 40 CFR 268 and must be 
managed accordingly. 

As a hazardous liquid waste, it must be disposed of in accordance with 
local, state and Federal regulations in a permitted hazardous waste treat- 
ment, storage and disposal facility by treatment. 

CARE MUST BE TAKEN TO PREVENT ENVIRONMENTAL CONTAHINATION FROM THE USE OF 
THIS MATERIAL. THE USER OF THIS MATERIAL HAS THE RESPONSIBILITY TO DIS- 
POSE OF UNUSED HATERIAL, RESIDUES AND CONTAINERS IN COMPLIANCE WITH ALL 
RELEVANT LOCAL, STATE AND FEDERAL LAWS AND REGULATIONS REGARDING TREAT- 
MENT, STORAGE AND DISPOSAL FOR HAZARDOUS AND NONHAZARDOUS WASTES. 

XIII. ADDITIONAL REGULATORY STATUS INFORMATION 

TOXIC SUBSTANCES CONTROL ACT: This substance is listed on the Toxic 
Substances Control Act inventory. 

SUPERFUND AMENDMENT AND REAUTHORIZATION ACT, TITLE 111: 

HAZARD CATEGORIES, PER 40 CFR 370.2: 
HEALTH: Immediate (Acute), Delayed (Chronic) 
PHYSICAL: None 

EMERGENCY PLANNING AND COMMUNITY RIGHT TO KNOW, PER 40 CFR 355, APP-A: 

EXTREMELY HAZARDOUS SUBSTANCE - THRESHOLD PLANNING QUANTITY: 
SUPPLIER NOTIFICATION REQUIREMENTS, PER 40 CFR 372.45: 

None Established 

This mixture or tradename product contains a toxic chemical or 
chemicals subject to the reporting requirements of Section 313 
of Title I11 of the Superfund Ammendments and Reauthorization 
Act of 1986 and 40 CFR 372. 

CHEMICALS LISTED ARE: Hydrochloric acid 
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21. Threshold Limit Values and Biological Exposure Indices for 
1988-89. Cincinnati, OH: American Conference of Government 
Indus'trial Hygienists, 1987. 

Government Printing Office, 1986. 

e 
22. Toxic Substances Control Act Inventory, Washington, DC: U.S. 

THE INFORMATION IN THIS HATERIAL SAFETY SHEET SHOULD BE PROVIDED TO ALL 
WHO WILL USE, HANDLE, STORE, TRANSPORT, OR OTHERWISE BE EXPOSED TO THIS 
PRODUCT. THIS INFORHATION HAS BEEN PREPARED FOR THE GUIDANCE OF PLANT 
ENGINEERING, OPERATIONS AND MANAGEMENT AND FOR PERSONS WORKING WITH OR 
HANDLING THIS PRODUCT. OLIN BELIEVES THIS INFORMATION TO BE RELIABLE AND 
UP TO DATE AS OF THE DATE OF PUBLICATION, BUT HAKES NO WARRANTY THAT IT 
IS. ADDITIONALLY, IF THIS MATERIAL SAFETY DATA SHEET IS HORE THAN THREE 
YEARS OLD, YOU SHOULD CONTACT OLIN AT THE PHONE NUHBER LISTED BELOW TO 
MAKE CERTAIN THAT THIS SHEET IS CURRENT. 

OLIN XSDS CONTROL GROUP 
Olin Corporation 
120 Long Ridge Road 
Stamford, CT 06904 

Phone Number: (203) 356-3449 

OLlN CORPORATION SUBSIDIARIES AND AFFILIATED ENTITIES: ASAHI-OLIN LTD., 
BRIDGEPORT BRASS CORPORATION. INDY ELECTRONICS, INC.. OLlN CHLORATE CORPORATION, 
OLlN FABRICATED METAL PRODUCTS INC., OLlN HUNT SPECIALTY PRODUCTS INC., OLlN 
ELECTRONICS TECHNOLOGY. OLlN MESA CORP., OLIN SPECIALTY METALS CORPORATION. 
PACIFIC ELECTRO DYNAMICS, INC., PHYSICS INTERNATIONAL COMPANY, ROCKET RESEARCH 
COMPANY. 
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X I V .  ADDITIONAL INFORMATION 

No Additional Information 
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8. 

9. 

10. 

11. 

12. 

13. 
14. 

15. 

16. 

17. 
ia. 

@ 19. 
20. 

ACGIH Guide to Protective Clothing. Cincinnati, OH: American 
Conference of Government Industrial Hygienists, 1987. 
ANSI 288.2. 
American National Standards Institute, New York, NY. 
Baker, C, J., The Fire Fighter's Handbook of Hazardous Materials, 
4th Ed., Indiana: Maltese Enterprises, Inc., 1984. 
Bretherick, L., Handbook of Reactive Chemical Hazards, 3rd Ed., 
Boston, MA: Butterworths, 1985. 
Cassarett, L. and J. Doull, Eds., Toxicology: The Basic Science of 
Poisons, 3rd Ed., New York: Hacmillan Publishing Co., Inc. 1986. 
CERIS (Chemical Emergency Response Information System) On Line 
Database. Association of American Railroads. 
Chemical Degradation and Permeation Database and Selection Guide 
for Resistant Protective Haterials. Austin, TX. 
Clayton, G. and F. Clayton, Eds., Patty's Industrial Hygiene and 
Toxicology, Vol. 2A-C 3rd Ed., New York: John Wiley & Sons, 
198 1- 1982. 
Code of Federal Regulations, Titles 21, 29, 40 and 49. Washington, 
DC: U.S. Government Printing Office. 
Emergency Response Guide (D .O.T . ) .  Washington, DC: U.S.  
Government Printing Office, 1987. 
Fire Protection Guide on Hazardous Materials, 9th Ed., National 
Fire Protection Association, Batterymarch Park, Quincy, MA, 1986. 
Gosselin, R., et al., Gosselin-Clinical Toxicology of Commercial 
Products, 5th Ed., Baltimore: Williams and Wilkins, 1984. 
Hazardline, Occupational Health Services Inc., New York, NY. 
IARC Honogram on the Evaluation of Carcinogenic Risk of Chemicals t o  
Han., Geneva: World Health Organization, International Agency for 
Research on Cancer, 
Lenga, R . ,  The Sigma-Aldrich Library of Chemical Safety Data, 1 s t  
Ed., Hilwaukee, WI: Sigma-Aldrich Corporation, 1985. 
Lewis, R.  and D. Sweet, Eds., Registry of Toxic Effects of Chemical 
Substances, 1985-1986, Washington, DC: U.S.  Government Printing 
Office, 1987. 
Medline, U.S. National Library of Hedicine, Bethesda, HD. 
NIOSH Pocket Guide to Chemical Hazards. Washington, DC: U * S *  
Government Printing Office, 1985. 
Olin Respiratory Protection Hanual. 
Sax, N. Irving, Dangerous Properties of Hazardous Materials 6th 
Ed., New York: Van Nostrand Reinhold Company, 1984. 

Recommended Practice for Respiratory Protection. 
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CONTROLLEO B'JRNER FOR F U E L  V A L U E  OR DISPOSAL Et S U P E R V I S E 0  
KNCINERATION* I N  AODITIONI THE PRODUCT IS S U I T A B L E  F O R  PROCESSING 
9Y AN APPROVE0 R E C Y C L I N G  F A C I L I T Y  OR C A N  BE D I S P O S E D  OF AT ANY 

I S  S U B J E C T  TO USER COMPLIANCE WITH A P P C I C A I L E  LAWS A N 0  REGULATIONS 
AElO CO1JSfDE  R d T I O N  OF PRODUCT 'CHARACTERI$TICS  AT TIHE OP OISPL3SAL. 

G O V E R N M E N T  A P P R O V E D  U A S T E  O I S P O S A L  FACILITY. USE  OF THESE H E T H O D S  

t 

E Y E  PROTECTION:  GENERALLY  E Y E  C O N T A C T  1.S U N L I K E L Y  UITH T H I S  T Y P E  
MATERI/:Le IF  EYE CONTACT 1 s  LIKELY# SAFETY G L A S S E S  YITH S I D E  
S H I E L D S  O R  C 9 E H I C A L  T Y P E  GOGGLES SHOULD BE UORNm 

S K I N  PROTECTION:  IF PROLONGED OR R E P E A T E D  SKIN CONTACT I S  LIKELY0 
I H P E 9 V I O U S  G L O V E S  SHOULD B E  WORN, GOO0 PERSONAL HYGIENE P R A C T I C E S  

47050 PAGE 2 OF 

* e ; * * * * * * + * * + * * * *  V I .  FIRE AN0 E X P L O S ~ O N  H A Z A R D  D A T A  *******+********* 
F L d S ' 1  P ' ; INT  F ( C ) :  -60(040) (ASTM 0-56) 
FLAMHsl43LE LIZIITS.  L E L :  1-1 9 U E L :  7.6 
E X T X N f U T S H I C l G  '4EDCA: CARSON'%\bOXIDEp F O A M #  DRY C H E H I C A L  AND WATER F O G .  
SPEC I P L  F I 2 F  F I G H T I N G  PROCEDURES: F X R E F I C H T E R S  HUST U S E  SELF-CONTAINED 

SREATHING APPARATUS,  COOL STORAGE DRUMS Y I T H  YATER SPRAY. 
EVACUATE  4REAe PREYENT RUNOFF  FROM FIRE CONTROL OR D I L U T I O N  FROM 
ENTERING STRIAMS OR DRINKING WATER SUPPLY,  

ACCUMULATION COULD F L A S H  ANO/OR EXPLODE IF I N  CONTACT Y I T H  OPEN 
UNUSUAL F I R E  AN0 i X P L O S I O N  HAZARDS:  E X T R E H E L Y  FLAMMABLE L I O U I D =  VAPOR 

FLAME.  
IJt?: H A L A 2 0  1 0 :  H''ALTH: I r  F L A H M A B I L I T Y :  3, R E A C T I V I T Y :  0 

t 

S T P S I L I T Y  ( T H E R H A L I  L I G H T /  E T C ,  1: S T A B L E  
* 4 * * * * * * * ** * -* * * **** 

CONOITIONS T O  AVOID: HEAT# SPARKS# F L A H E  AND B U I L D  UP OF S T A T I C  

V 1 f R E A CT 1 V I T y  D AT A *+a+* ***+* *** +t *+** 4 * +* 

E L E C T R I C I T Y  
I ~ i C O M P A T I 9 I L I T Y  0 4 4 T E R I A L S  TO A V O I D ) :  HALOGENS# STRONG A C I D S 8  A L K A L I E S #  

HAZARDOUS DECOMPOSITION PRODUCTS: C O ,  
41.13 3 X I O I Z E R S o  

HALAil9OUS P O L Y H E R f Z A T I O N :  WILL NOT OCCUR - 
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**w ++ c * + t * * + * t * * + *  b e * * *  XI S P E C I A L  PRECAUTiONs +*++**************+***+* 

OLING: AVOID CCNTACT WITH S K I N .  AVOID INHALATION OF VAPORS OR 
M I S T S .  USE IN WELL V E N T I L A T E D  AREA'AWAY F R O M  ALL I G N I T I O N  SOURCES. 

R4CE: GROUND AND BOND ALL TRANSFER AND STORAGE EQUIPMENT; USE NON- 
SPARKING T O O L S  AN0 EQUIPMENT. ORUHS NUST BE GROUNDEO AND BONDED 
AN0 EQUIPPED U I T H  SELF'CLOSING V A L V E S /  PRESSURE VACUUM BUNGS AND 
FLAME ARRESTERS.  STORE AUAY F R O M  ALL IGNITION SOURCES I N  A COOL 
4REA E Q U I P P E D  WITH AN AUTOMATIC SPRINKLING SYSTEM. O U T S I D E  OR 
DETACHED STORAGE PREFERRED. SEE APPENDIX FOR PRECAUTIONARY L A B E L ,  

Q 

FL-154 
S T O R E D  M A T E R I A L S  MUST BE "LABELED AS: EXTREMELY FLAMHABLE. VAPOR 

HARMFUL. 

* i* * k  e*** t+***+*+*k*++* X f ,  TO XICOLOGfCAL DATA + * + * t * + + * + * f * * * * R + * * + + * + * *  

--.. A C U T €00- 

O R A L  T O X I C I T Y  ( R A T : ) :  LDSO: > 5 G/KG 1 / 1 0  RATS DIED A T  THIS D O S A G E  

D E R M A L  T O X I C I T Y  ( R I a m s ) :  L O S O :  > t C I K G  0110 R A B B I T S  DIED A T  T H I S  - 
L E V E L .  CONSIPERE0 TO B E  NO M O R E  THAN SLIGHTLY T O X I C  BASED ON 
SXNGLE DOSE LEVEL TESTING AT 5 G / K G .  

DOSAGE  LEVEL.  C O N S X O E R E D  TO BE NO MORE THAN S L I S H T L Y  T O X I C  BASED.  
CIN S I N G L E  D O S E  LEVEL T E S T I N G  AT 2 G/KG. 

SIMILAR PRODUCTS AND/OR THE COHPONENTS, 
I N H A L I T I O N  TOXICITY ( R A T S ) :  T O X I C C E S T I H A T E D )  ---EASED ON T E S T I N G  O F  

E Y E  I ? R I T 4 T I O N  ( R A ' : B I T S ) :  CAUSED SLIGHT I R R I T A T I O N  TO R A B B I T S .  EYE 
I R R I T A T I a N  S C ; R E S :  5.3  A T  1 HOUR/ 3.3 AT 2 4  HdURSfi 2.3 AT 4 8  HOURS/ 

1.0 4 T  7 2  HOZRS 
I N  IRRITATXON ( R A B B I T S )  : MODERATELY I R R I T A T I N G  TO RABBITS.  PRIMARY @ I R R I T A T I O N  SCORE: 3.2 /8  

---CHRONIC OR S P E C I A L I Z E D  (SUHNARY)--- 
RECENT STUOIES WITH LABORATORY ANIMALS HAVE SHOYN THAT 6 A S O L l N E  VAPORS 

UHCN AD! lINI  ST7RED I N  HIGH CONCENTRATIONS O V E R  A PROLONGED PERIOD OF 
T.IM5r C A U S E D  SIDNEY DAMAGE AND KIDNEY CANCER IN RATS AND L I V E R  
CANCER I N  Y I C E .  A S  F A R  A S  S C I E N T I S T  KNOUI LOU L E V E L  O R  INFREOUENT 
ZXPOSURE T.3 GASOLINE V A P O R S  I S  U N L I K E L Y  TO BE ASSOCIATED WITH 
C A N C E R  O R  9THER SERIOUS D I S E A S E S  I N  HUHANS. . 

---OTHER DATA--- 
GASOLIIIE CONSISTS 3F A COMPLEX BLEND OF PETROLEUM/PROCESSING DERIVED 

' A R I F F I ' J I C ,  ~ L E F I N I C N  NAPHTHENIC AND AROMATIC HYDROCARBONS WHICH 
4 A Y  C O N T A I Y  U'  T O  5 PERCENT BENZENE; AND DOSAGES OF MULTIFUNCTIONAL 
A i 3 O i T I Y f S .  
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t+*****tR+*+++~*+++** XII. R E G U L A T O R Y  I N F ~ R M A T I O N  *******+************* 
i 
I SCA INVENTORY S T A T U S :  ALL COHPONENTS R E G I S T E R E D .  
I J.T. S H I P P I N G  NAME: G A S O L I N E  * . O . T .  HAZARD C L A S S :  FLAHHABL6+ L I Q U I D  

ID N O :  UN NO:  1 2 0 3  
U S  O S H A  HAZARD CDMMUNICATION STANDARD: PRODUCT A S S E S S E D  IN ACCORDANCE 

O C R A  I N F O R M A T I O N :  THE  D I S P O S A L  OF THE UNUSED PRODUCT 1441 8E S U B J E C T  
WITH OSHA CF? 1 9 1 0 * 1 2 0 0  AND DETERMINED TO BE  HdZARDOUS. 

TC !?C?a F X U L A T I O N S  PER 60 CFR PART 2 6 1  FOR THE REASONS I N C L U D I N G ,  
3UT NZT LIE!;TED T O  T H O S E  L I S T E D  BELOW. O I S P O S A L  OF THE U S E D  
P R O D U C T  P 4 Y  3E REGULATED.  

L C A C :  O . O Q 1 6  P C T  
FLASH: -GO(-40) F C C )  

T H E  F O L L O U I N G  P R C J U C T  I N G R E D I E N T S  ARE CITED O N  T H E  L I S T S  BELOW: 

CHEMICAL N 4 H E  
U 1\1 L E 4 0 E 3 i; A S 0 L IN E 

C A S  NUHBER L I S T  C I T A T I O N S  
718,9r11@1 211 3 4  41  
16117 

+*t**+*~*******+************************~****~*********************~*** 

FORHATION G I V E N  HEREIN IS OFFERED f N  G O O D  F A I T H  AS ACCURATE, BUT 
WITHOUT GUARANTEE.  CONDITIONS OF USE AN0 S U I T A B I L I T Y  OF T H E  PRODUCT F O R  
P A R T I C U L A R  USES ARE 8EYONO OUR CONTROL; A L L  RISKS Of U S E  OF THE PRODUCT 
A R E  THEREFORE ASSUMED B Y  THE USER AND EXEBESSLl DISCLAIM ALL 
!i9,RBAUIlE5 OE EYESX 5JUR AhrR dAIUB€,  IUCLUPIM YBBBAbllXE5 DE 
3z3G243fAGiLfIX iYP €.1TI'bl€SS €RE A PBBIICULAB EUBE0S.E I& B E f E J X I  IQ I'ffE 

REC2YMENDATI3FI FL? U S E S  WHICH I N F R I N G E  VAlID.PATENfS O R  A S  ' E X T E N D I N G  
L I C E N S E  UNOER V A L I D  PATENTS.  A P P R O P R I A T E  YARNINGS AND S A F E  H A N D L I N G  

U i l  J i  Z U J I J ? J L L Z Y  DE I B E  PBQDUC(;I. N O T H I N G  I S  INTENDED A S  A 

PROCEDURES SHGULD 8 E  PROVIDED TO HANDLERS AND USERS.  

****+*~~++**t**tf4***************~****************~********************** 

P R E P A R E D  BY: HOBIL, OIL C O R P D R A T I O N  
ENVIRONMENTLL  A F F A I R S  AND TOXICOLOGY O E P A R f H E N f r  P R I N C E T O N 0  N J  

M03I L OIL C r_!RPORAT:iON, PROOUCf F ~ R M U L A T I O N  AND Q U A L I T Y  CONTROL 
F O R  FURTHE3 I N F O R H A T I O N i  CONTACT:  

3 2 2 5  GALLOWS ROAD8 FAIRFAX, V A  22037 ( 7 0 3 )  049-3265 
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D A N G E Q  

EXTREHELY FLAMMABLE,  
HARMFUL O R  FATAL IF S Y A L L O W E D ,  
V A P O R  HARHFUL. 

LONG-TERM EXPOSURE TO. VAPORS HAS 
C A U S F D  CANCER IN.  LABORATORY ANIHALS,  

K E E P  A W A Y  FRO4 HEAT/ SPARKS AN0 FLAME.  
d V O I @  PROLCYCEO S R E A T H f N G  OF VAPOR, 
K E E P  CONTAI'JER CLOSED,  
U S E  C"lLY U i T H  AOEOUATE V E N T I L A T I O N .  - i  

V O T  T O  3E I . ; j E O  A S . . A  S K I N  CLEANSING AGENT. 
N C V C T :  S I P H P V  BY MOUTH. 
K E E '  4 W A Y  F R O M  EYES AN0 SKIN.  
FIILlI?E T O  U S E  CAUTION M A Y  CAUSE SERIOUS INJURY OR f L L N E S S -  

FI i lST AI3: I F  SWALLOWED, 00  NOT TNOUCE V O M f T I G .  e C A L L  A P H Y S I C I A N  I H H E O I A T E L Y ,  

ATTENTION.  

EMPTY CONTAINERS MAY CONTAIN P R09WT RESIOUEI INCLUDSNG 
FLAMMABLE C R  E X P L O S I V E  VAPORS0 00 NOT CUT/ PUNCTURE OR 
WECO 'JN OR Y E A R  CONTASNER. ALL L A B E L  YARNINCS AN0 
PRECAUTIONS NUST 8E O B S E R V E 0  U N T I L  CONTAINER HAS B E E N  
THO3OUGHLY CLEANED OR OESTROYEO, 

REFER T O  PRODUCT M A T E R I A L  S A F E T Y  DATA B U L L E T I N  FOR 
F U R T H E R  S A F E T Y  AN0 HEALTH INFORHATION. 

Ri03IL  O I L  CJRPORATION, NEH Y O R K ,  N , Y .  F L - l S 4 C S o 8 b )  
c 

****t***r++*k+tt*j*+***+***++*+*t********~********~*~*************~**~*********~ 

0 u O . T .  S H I P P I N G  NAY€: G A S O L I N E  
0 u f l . T .  H A Z A F D  C L A S S :  F L A M M A B L E  LIOUXD 
D.O.T .  H A Z A P 0  IOEfJTXFICATION NUMBER: UN NO: 1203 

I 



J.T. Baker Iw. 
222 Red School Lane ' 

Phillipsburg, NJ 08865 
24Han E m  T-808-859-2151 
National Response Cenlw 600-424-8802 
chemtre~ 800-424-9300 CANUTEC 613-996-6666 ChemtreC 202-483-7616 

e !  
M S D S I X Z S i F  

I 
I *. 

110 - 0 4  t.IRJTRHCITR-2 C a u s t i c  N e u t r a l i z e r  P a g e :  1 

r.BQKEl? I N C . ,  222 Red Schuol Lane, P h i l l i p s b u r g ,  NJ 08865 

,duct N a m e  : 
nmon Synonyms : 
zmical- F a m i l y :  ' S p i l l  C l e a n - U p  . P r d q u c t s  
rmula: P r o p r i e t a r y  M i x t u r e  
r m u l a  W t .  ; N / Q  
3 1-40, : t4/Q 
IS'rl/RTECS NO . : I.l*.'R 
> d u c t  U s e :  Spill Clean-Up 
3dric t Codes ; 4-191,.3.370 

HEALTH FLAIIMAGILIT'; EEGCTI'v'IT'I' 

SLIGHT SLIGHT SLIGHT SLIGHT 

1'10 t i n  u s e  c l o s e d  

Faye : 

Lj,*sh t h o r o u g h l y  a f t e r  
c o n t a i n e r .  

c 

0 0 2 4  



J. I .  Baker tnc. 
222 Red School Lane 
Phillipsburg, NJ 08865 
24-Haw T d e ~ b f ! ~  808-859-2151 

ChemtreC 800-424-9300 
National Response Center 800-424-8802 Nalml  Re@ In Canada Outskle U S  and C a m  

ChemtreC 202-483-7616 CANUTEC 6 13-996-6666 

l i u  -04 . .t-IEUTRAC I T  "-2 Caus t i c t-4eut.r a1 i z e r P a g e :  2 
f e c t  i u e  : 0 5 / 0  ? i 8 3  ' Issued : 0 : 5 4  1/-90 

I n t e r  n a t  i o  n a  1 Labe 1 i n q  

o l d  c o n t a c t  w i t h  e y e s  I G f t e r  c o n t , a c t  wiLh s k i n ,  wdsh i m m e d i a t e l y  w i t h  
e n t y  of water . .  Keep c o n t a i n e r  t i g h t l y  c l o s e d .  

F-T-DHTO;k Storage C o l n r  C o d e :  O r a n g e  ( g e n e r a l  s t o r a g e )  
3 

muonent CFiS NLI. Weiaht 8 OSHR,,'FEL RCGIh'iTLV 
l i c a  G e l  1343-98-2 15-35 6 mg/mz 10 rny/'m~ 

Rc i d ,  Rni lydrous  //-32-9 55-75 W E  N/'E 
N/" 5 - 2  0 t 4 i' E E4 i' E 

B l u e ,  Sodium S a l t  34722-30-2 1 - 1 0  t4,-'E t4/E 

-- 

i l i r i g  P o i n t :  bi;'F1 Vapor P r e s s u r e  ( m m t i g ) :  N/A 

Vapor D e n s i t y  ( a i r t i ) :  N/A l t i n g  F o r n t ;  td..*A 

Euaporat ion Rate  : N,'R 

% O o l a t i l e s  by Volume; 0 

( 2 1 " C j  

P h y s i c a l  S t a t e :  S o l i d  
\ c  



w. .  . .-Y..YI .. ."I 
222RedSchoolLane . 
Phillipsburg, NJ 08865 
24-Har Emer~ency Telephons 906859-2151 

R tJEWTRFICIT -2 ' k a u s t i c  N e u t r a l i z e r  P a g e :  3 . 
e c t  ive : a 5 ~ 1 i r 8 9  

sf1 P o i n t  ( C l o s e d  Cup) : W F I  

o i g n i t i o n  T e m p e r a t u r e :  N/FI 

inmahle L i m i t s  :. Upper - t.I,"R Lowe r - N/R 
L 

\ 
e E x t i n s u i s h i n o  Media 
Use e x t i n g u i s h i n g  m e d i a  a p p r o p r i a t e  f o r  s u r r o u n d i n g  f i r c .  

c i a 1  F i r e - F i a h t  i n a  Procedures 
F i r c i i g t i t e r s  s h o u l d  wear p t o p a r  p r o t e c t i v e  e q u i p m e n t  a n d  s e l f - c o n t a i n e d  
b r e a t h i n g  a p p a r a t u s  w i t h  f u l l  f a c e p i e c e  o p e r a t e d  in p o s i t i v e  p r e s s u r e  
mode .  

s u a 1  F i r e  & E x p l o s i o n  H a z a r d s  
i d e n t i f i e d .  

P r o d u c e d  
c a r b o n  m o n o x i d e ,  c a r b o n  d i o x i d e  

l o s i o n  D a t a - S e n s i t i u i t u  t o  M e c h a n i c a l  Imrtact 
None i d e n t i f i e d .  

zshcrld L i m i t  V a l u e  (TLU/TWR) : Not E s t a b l i s t t e d  

: . t -Tarm E x p o s u r e  L i m i t  ( S T E L )  : Nut E 2 , t a b i i s t i e d  

n i s s i b l e  E x p o s u r e  L i m i t  ( F E L )  : blot E s t a b l i s t i e d  



b 
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EY5 CONTACT: FLUSH WITH Y A T E R ,  

I N H A L ~ T I  ON:  R E H O V E  F R O M  FURTHER E X P O S U R E .  IF UNCONSCIOUSNESS actURSl  

S K I N  CONTACT:  M A S H  CONTACT AREAS UfTH SOAP AN0 MATER. LAUNDER 
C O N T A H I N A T E D  CLOTHING BEFORE REUSE,  

S E E K  If1MECIIAT5 f l E D f C A L  A S S I S T A N C E  AN0 C A L L  A PHYSICIAN- '  IF  

* . .  . * t 

* 
" 3 3 I L  OIL CORPORATION MATERIAL S A F E T Y  D A T A  B W E T f N  

UNLEADED GASOLINE 
SU"PCI EJ: H E A L T H  EHERCENCY TELEPHONE: 

UOSIL OIL c 3 : P .  (212 )  883-6611 
CH'IMIC PL NAI4ES ANC! S YN'ONYHS:  TRANSPORT EMERGENCY TELEPHONE: 

PET qOL EUH HY OSOCARBONS ( 8 0 0 )  624-9300 CCHEHTIIEC) 

* ) * * * *+* * * *+  1 1 .  T Y P I C A L  CHEMICAL AND P H Y S I C A L  PROPERTIES *e*********** 
I 

A P 3 f A Q A N C E :  CLEBR LTOUID O D O R :  HYOROCARBON PH: N A  

V I S t O j I T Y  A T  21J F P  SUS: NA AT 100 C i  CS:  NA 
FLASH POINT F ( C ) :  - 4 O C - 4 0 )  (ASTCI 0-56) 
MELTING P O I N T  F ( C ) :  NA POUR POINT F ( C ) :  NA 
BO1LI:IC P O I N T  F ( C ) :  > 8 0 (  2 7 )  
R E L A T I V E  O Z N S X T Y /  i s14  c: 0.7-0.76 s o L u a r L r n  IN W A T E R :  NEGLIGIBLE 
V A P S P  P? fS5U7Z-HH  HG ZOC: 400,O 

V I ; C Z S Z T Y  4: 1 C O  ? #  SUS:  < 3 0 , 0  AT GO C /  CS: <1,O 

I 
I 
I 
3 

i 

I 

' !4=NOT 9 P P L f C A B L E  NE=NOT E S T A B L I S H E D  D=DECOMPOSES 
t F.32 F U R T H E R  INFORHATIONI CONTACT YOUR L O C A L  HARKETING OFFICE.  

* * * * * k * C + * + t k * * * + * + * * , + + + *  I f f ,  INGREDIENTS **~+~**,****+t*******C*ttt* 

WT PCT EXPOSURE LIMITS SOURCES e (APPROXI MC/H3 w n  ( A N D  NOTES) 
H A 2 A I? 3 O?I 5 I KG  2 E D I E :iT S : 

LJ't L 5 4 O f  9 5 2.5 0 L 1 NE 100 900 300 4 

- K E Y  TO S' I l I2CZ S: A = A C G f H ' T L V ~  A*=SUGGEStED0TLY* H=M08fLr  OZOSHA 
N O T E :  L I M I T S  SHOWIJ F O R  GUIOANCE ONLY. FOLLOW A P P L I C A B L E  REGULATIONS.  

i 
i 

- I N T O  THE LUNGS H A Y  CAUSE CHEMICAL P N E U M O N I T X S ,  TREAT 4 P P S O P R I A T E L Y )  

'-1. . .. ,. 
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C a r  c i nciqcn i c i t  1 1  

&ne i d e n t i f i e d .  

I R R C :  t40 

E f f e c t s  o f  O v e r e x n o s u r e  

i r r i t a t i o n  of upper  r e s p i r a t o r y  t r a c t  . 

1bJGESTIOt.I : g a s t r o i n t e s t i n a l  i r r i t a t i o n  

rarclet Oraans  
none ider-tt i f  i e d  
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R l X  :6110 - 0 4  NEUTRRCIT -2  C a u s t i c  N e u t r a l i z e r  Fage: 5 

I 

SARFI/TITLE I1 I HRZFtRTi CX'EGORIES and L I S T S  

; c u t e  : No CtirotIrc  : No Flarrltnabi 3. it y : Nu F,  e s s i i r e  : Nu El:acC i u i t y  : No 

k t r e m e l y  H a z a r d o u s  S u b s t a n c e :  tdo 5 
:ERCLO H a z a r d u u s  S u b s t a n c e  : tJu 
;QRR 313 T o x i c  C l l e m i c a l s :  No 

d 

'SCA I n v e n t o r y :  Yes  

l i t y :  Stable 

::&ions to O v o i d :  

n c o m p a t i b l e s  : 

i e c o i n p o s i t i u n  F r o d u c t s  ; 

H a z a r d u u s  P o l y m e r i z a t i o n :  W i l l  not; o c c u r  

no n e  do c rime n t e d 

s t r o n g  bases, c o p p e r ,  a l u m i n u m ,  s t r o n g  o x i d i z i n g  
a g e n t s  

carLori  mut tox i de )  c a r h o r t  d i o x i d e  

-Leos t o  bc Taken i n  t l i e  Ew!r t t  o f  a Spill o r  Discharoe 
Wear s u i t a b l e  p r o t e c t i v e  c l o t h i r i g .  Cctref i .111y  sweep up and r e m o v e .  

l i s u o s q l  P r o c e d u r e  
L)lsFKISe i n  a c c o r d a n c e  . t d i  kh all a p p l i c a b l e  f e d e r a l  , s t a t e  a n d  local 
e n v i r o r l n l e n t a l  r e g u l a t i o n s .  

e n t i l a b i o r l :  U s e  a d e q u a t e  g e n e r a l  o r  l o c a l  e x h a u S E  v e n t i l a t i o n  t o  - 

keep fume o r  d u s t  l e v e l s  as  l o w  as p u s s i l i l e .  

P r o t e c t i o n :  Nunc r e q u i r e d  w h e r e  a d e q u a t e  v e n t i l a t i o n  c o n d i t i o n s  
e x i s i . .  -If a x r b o t  n e  c o n d e n t r a t i o n  i s  h i g h , ,  U E ~ C  a r b  

a p p r u p r i a t e  r e s p i r a t o r  o r  d u s t  m a s k .  
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chemlre~ 800-424-Q300 
National Response Ceoler 800-424-8802 
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of 78 
CANUTEC 613-996-6666 ChembC 202-483-7616 

# I  

E:?e/'Skin P r u t e c t i o n :  S a f e t y  g o y g l e s ,  p r o p e r  gloues aLe recommended. 

SAF-T-DRTAk S t o r a g e  C o l o r  Code: Orange ( g e n e r a l  s t o r a g e )  

Storaae R e a u i r e n i e n t s  
Keep corltairier tightly closed. Suitable  For any g e n e r a l  chemical storage , 

a r e a .  

3orrtest ic (D, 0 .  T> 

'ruper Shippir tg  Name : Chemicals, n .o . s . ( N a n - r e g u l a t e d )  

[ r i t e r n a t , i o r i a i  ( I  . H . O .  1 

1 .  S .  Customs Harrrtortizat i o n  t4uitiLer : 38233060007 
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i p p l i c a t i o n .  Deperiding on u s a g e  1 ; l rote l ; t ive  c l o t h i n g  i n c l u d i n g  e y e  a n d  
'ace g u a r d s  a n d  r e s p i r a t o r s  rnust b e  u s e d  t o  a v o i d  c o n t a c t  w i t h  material 
lr b r e a t h i n g  c h e t n i c a l  uaporsy'furnes , 
. x p o s u r e  t o  t h i s  p r o d u c t  may h a v e  s e r i o u s  a d v e r s e .  h e a l t h  e f f e c t s .  T h i s  
:hemica1 may i n t e r a c t  w i t h  of.lier s u b s t a r ~ c e s  . S i n c e  t h e  p o . t e n t i a 1  u s e s  
. r e  so v a r i e d ,  B a k e r  canrtrlrt warn o f  ail o f  t h e  p o t e n t i a l  dangers o f  use  
r i n t e r a c t i o n  w i , i h  o t h e r  c h e m i c a l s  or m a t e r i a l s .  B a k e r  w a r r a r i t s  t h a t  
he c h e m i c a l  meet5 t h e  s p e c i f i c a t i o - k p  s e t  f o r t h  qn t h e  l a b e l .  

:AKER D I S C L A I t l S  Rt4'i OT'dER WRRi?FlN'l'IE'tl , EXPRESSED OR IMPLIED WITH REGARD 
'0 THE PRODUCT S U P P L I E D  HEREUNDER,  ITS t I E R C I i R t 4 T R a I L I T Y  OR I T S  FITNESS 
'OR Cl P R R T I C U L R R  P U R F O S E .  
'he  u s e r  s h o u l d  r e c o g n i z e  t h a t  t h i s  p r o d u c t  c a n  c a u s e  s e v e r e  i n j u r y  a n d  
:)en d e a t h ,  e s p e c i a l l y  i f  i m p r o p e r l y  har idled or t h e  kriowrt dangers o f  u s e  
r e  n o t  h e e d e d .  REnD FlLL PRECRUTIONARY INFORMRTION. Fls new documented 
c n e r a l  s a f e t y  i n f o r m a t i o r i  becomes a v a i l a b l e  ~ Biiker w i l l  p e r i o d i c a l l y  
e v i s e  t h i s  Material S a f e t y  Data S h e e t .  I f  you have a n y  q u e s t i o n s ,  
! lease  c a l l  Customer S e r v i c e  (1-800-JTBRKER) for a s s i s t a n c e .  

. I  

- 0 @:GHT 1990 J . T, ERKER IElC. 
A ADEt-lfAIRKS OF J .T .BAK:ER INC. 

== 

p p r o v e d  by Q u a l i t y  R s s u r a n c e  Depattrnent . 

- n n  A 



,u. t .  uanta t i  ~(r. 

222 Red School Lane 
Phillipsburg, MJ 08865 . 
2 4 4 4 0 ~  Ema~ency TbI@ofl~ 808-859-2151 

chemhe~ 800-424-9300 
Natbnal Response Cenfer 800-424-8802 

Of 

Zbs3O --03 
E f f c c . t i u e :  05/01/59 

a f  

MSDS1134 

.NEUTRQSOEBR' Flcid N e u t r a l i z e r  

J.T.BAK'ER INC., 222 Red School Lane, F h i l l i p s b u r g ,  tu 08885 

Froduct  Name: 
Zomnion Synonym 
Z h e m i c a l  Family: S p i l l  Clean-Llp F r o d u c t s  
Formu l a :  I&'Q 
Formula Wt . : t 4 / P 
2HS N o .  : tJ/R 
;IOSH/RTECS t41:t. : i4i.R . 
' r o d u c t  .Use : Spill Clean-Up 
'roduct Codes  : 445 6 44.12 

. a b o r a t ? , r \ ~  Pr o t c c t  iue  EuuiDinent.  

U.S. P r e c a r i t i o n a r u  L a b c l i n q  

\ Cn'JTIOE-I ! 
QRPIFUL IF ItdHRLED. MFlY CRZSE IRRiTQTION, MQY BE HQRMFUL IF SUFILLOIU'ED. 
i.iririg use avo id  c o n t a c t  w i t h  e y e s ,  skin, c l o t h i n g .  Wash t h o r o u g h l y  a f t e r  
a n d l i n g .  W e n  nclt i n  use keep i n  t i g h t l y  closed c o n t a i n e r .  

Cont inued  or1 Page: 2 0024 



'NEUTRASORBR' Qc id t k u t r a l i z e r  P a g e :  2 

I 

I n t e r r i a t  ional L a h e l i n q  

void c o r i t a c ; t  w i t h  e y e s .  A f t e r  c o n t a c t  w l t h  s k i n ,  wash i m m e d i a t e l y  w i t h  
l e n t y  of water. Keep c o n t a i n e r  t i g h t l y  closed, 

RF-T-Dk-TR* Storage Color Code: O r a n g e  ( y e n e r a l  storage) 

omno ne nt . CnS N o .  Weiaht % gSHR/PEL RCGXH/'TLU - 

r o m o c r e s o l  P u r p l e  1 1 5 - 4 0 - 2  c o . 1  N/E N iE  
m C a r b o n a t e  4 7 1 - 3 4 - 1  5-25 15 mg/m3 1 0  mg/m3 
iuin O x i d e  1 3 0 9 - 4 6 - 4  25-45 1 0  mg/m3 1 0  my/rnZ 

c Carbonate, A n h y d r o u s  4 3 7 - 1 9 - 8  35-55 "'E &'E 

Uapor P r e s s u r e  (mmHg) : W'R o i l i n g  P o i n t :  td/A 

eltinq P o i n t :  N/'A 

p e c i f i c  G r a w i t y :  t4;A 
(H . ,O=l )  

L 

u l u b i l i t y ~ X  0 ) :  S l i g h t  ( i l . l - l%) 2 

c i e n t  Water/'Oil D i s t r i b u t i o n :  N/A "=a 

Uapor D e n s i t y  (airU1):  N/'k 

E w a p o r a t  i o n  Rate : N/fl 

% U o l a t i l e s  by V o l u m e :  0 

(21 'C)  

F h y a i c a l  S t a t e :  S o l i d  

p, drance c1 Odor : Furple g~ anules. O d o r l e s s  I 
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NEUTRASOR 
: 05/01/89 

'R 'B 

CANLmC 613-996-6666 ChamtreC 202-483-7616 

J 

i d  N e u t r a l i z e r  F a g e :  3 
I s s u e d :  0 2 / 3 1 / 9 0  

: l a s h  F c l i n t  ( C l o s e d  C u p ) :  N/A 

l u t o i g n i t i o n  T e m p e r a t u r e :  td.-'fl 

' iamniable L i m i t s :  Upper - NiFl Lower - IWA  

'ire E x t i n u u i s h i n a  E-ledia 
Use e x t i n g u i s h i n g  m e d i a  a p p r o p r i a t e  for s u r r o u n d i n g  f i r e .  

1 -. 

ipec ia l .  F i r e - F i q l c t i n u  P r o c e d u r e s  * 
F i r e f i g h t e r s  s h o u l d  wear proper p r o t e c t i v e  e q u i p m e n t  a n d  s e l f - c o n t a i n e d  , 

b r e a t h i n g  a p p a r a t u s  w i t h  F u l l  f a c e p i e c e  o p e r a t e d  i n  p o s i t i v e  p r e s s u r e  
m o d e .  

1 F i r e  b E x u l o s i o n  H a z a r d s  
ine i d e n t i f i e d .  

' u x i c  Gdses Fr0duct .d  
c a r b o n  m o n o r i d e ,  c a r b o n  d i o x i d e ,  o x i d e s  

r ~ l o s i o n  D a t a - S e n s i t i u i t u  t o  M e c h a n i c a l  Impact  
Idone i d e n t i f i e d ,  

iiD1nsiOn D a t a - S e n s i t l v i t u  t.0 S t a t i c  D i s c h a r u e  
t4orie i d e n t i f i e d .  

SECTION U - HEHLTH HRZHHD DRTR 

h r e a h o l d  L i m i t  U a l u e  (TLU/TLlQ) : Not E s t a b l i s h e d  

h o r t - T e r m  Expc1sur.e L i m i t  ( S T E L )  : Hot E s t a h l i s l i e d  

e r r n i s s i b l e  E x p o s u r e  L i m i t  (?EL)  : Hot E s t a b l i s h e d  

c r i t o n e a l  Mouse LD f o r  Sodiurn C a r b o n a t e ,  R n h y d r o u s  50 
t-li.iusa LCs0 f o r  Sudium C a r b o n a t e ,  Anhydrous 

117 nig/'kg 

1 2 0 0  mq/'mz 

ar c inl3,ge rl j. i t y ; NTP: No IRRC : 1.10 Z L i s t :  blo OSHQ Reg: No 
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1 1  

‘NEUTRQSOHEI’ Aci‘d N e u t r a l i z e r  Faye:  4 
I s s u e d :  0 8 / 5 1 / 9 0  f f e c t i v e :  05 /01 /83  I 

i r  c i noue  n i c i t 
None i d e n t i f i e d .  

a r u d u c t i u e  E f f e c t s  
h n e  i d e n t i f i r : d .  

Pfects of O u e r e x D o s u r c  

& 

I NHALAT I O  t.( : i r r i t a t i o n  o f  upper r e s p i r a t o r y  t r a c t ,  t i p 1 i W s s  and p a i n  
i n  c h e s t ,  c o u g h i n g ,  d i f f i c u l t  b r e a t h i n g ,  l e u k o c y t o s i s  

SKI E4 CONTRCT : i r  r i t  a t  i o  ri 

i r r i t a t i o n  

n o n e  i d e n t i f i e d  

I tGESTION:  h e a d a c h e ,  nausea, u o r n i t i n g ,  d i z z i n e s s ,  g a s t r o i n t e s t i n a l  
i r r i t a t i o n  

CHRONIC EFFECTS;  n o n e  i d e n t i f i e d  

i r u e  t Or udrls 
r e s p i r a t o r y  s y s t e m ,  l u n g s  

t d i c a l  C o r d i t i o n s  G e n e r a l l u  A o u r a u a t e d  bu ExDosure  
none  i d e n i i f i e d  

-irnarv R o u t e s  o f  Errtry 
i n h a l a t i o r i ,  i n g e s t i o n ,  s k i n  c u r l t a c t  ,, .eye curltact 

‘ l e ruencu  and F i r s t  Q i d  P r o c e d u r e s  

It.IGESTIOt4: I f  s w a l l o w e d  a n d  the p e r s o n  i s  c o n s c i o u s ,  i m m e d i a t e l y  g i v e  
. large a m o u n t s  o f  will.er. G c t  m e d i c a l  a C t e n C i o n .  

IM-ifiLflTi0t.I: I f  a p e r s o n  b r e a t h e s  in l a L y e  a m o u n t s ,  moue t h e  e x p o s e d  . p e r s o n  t o  f r , B s h  air, 

N CONTACT: I n  case o f  c o n t a c t ,  i m m e d i a t e l y  wash s k i n  w i t h  p l e n t y  o f  
soap arid wat.er for a t  l e a s t  15 m i n u t e s .  

e 
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e l  

I t s  'NEUTRQSOHB Ac 1 d tJe u t L' a 1 i z G r Page: 5 
I f  f e c t i v e :  05/01/89 I s s u e d :  OE/31/90 

I 

E Y E  COIJTFICT: I n  case o f  eye c c c n t a c t ,  i m m e d i a t e l y  flush with p l e n t y  of 
water for a t  least 15 m i n u t e s .  

I.:ute: No C h r o n i c :  Yes F l a m m a b i l i t y :  No P r e s s u r e :  No R e a c t i u i t y :  1-40 

K t r e m e l y  t i a z a r d o u s  S u b s s a n c e :  No 
ERCLQ H a z a r d o u s  S u b s t a n c e :  No 
ARR 3 1 3  T o x i c  C h e m i c a l s :  No 
SCA i n v e n t o r y :  Y e s  

-. 
? 

lability: Stable Hazardous F o l y m e r i z a t i o n :  Will n o t  o c c u r  

) n d i t i o n s -  t o  A v o i d :  mo i s  t ur  e 

icompat i b l e s  : h y d r o f l u o r i c  a c i d ,  fuming s u l f u r i c  a c i d ,  fuming n i t r i c  
a c i d ,  peroxy(per-) o r g a n i c  a c i d s ,  aluminum, bromine 
t r i f 1 u o r i . d e  arid t r i c h l o r i d e ,  p h o s p h o r u s  p e r i t a c h l ~ r i d e ,  
f l u o r i n e ,  alum, ammonium s a l t s ,  o x i d e s  o f  p h o s p h o r u s ,  
l i t h i u m  

' c o m p o s i t i o n  P r o d u c t s :  carbon m o n o x i d e ,  c a r b o n  d i o ; i d e ,  oxides - 

eD3 to be Taken i n  t h e  E v e n t  o f  a Sui11 or D i s c h a r a e  
Wear suitable p r o t e c t i v e  c l o t h i n g .  C a r e f u l l y  s w e e p  u p  and remove e 

s u o s a l  F r u c e d u r e  
D i s p o s e  i t 1  a c c o r d a n c e  w i t h  a l l  a p p l i c a b l e  f e d e r a l ,  s t a t e )  arld l o c a l  
e n u i r o n m e n t a l  r e g u l a t i o n s ,  , 



J.T. Baker Jnc. 
222 Red School Lane 
Phillipsburg, MI 08865 
24- Emecgsncy 808-650-2151 

chemtrec 800-424-93Qo 
NaHoMl Response Center 800-424-8802 

I4 or I U  
C A " E C  813496-6668 chembbc 202-483-7616 

# I  

:6130 -03  ' NEUTRQSORB a c i d  N e u t r a l i z e r  F a g e :  6 
l f f e c t i v e :  05/01/'63 I s s u e d :  08/31/90  

' e n L i 1 , a t i o n :  U s e  a 6 e q u a t e  g e n e r a l  or l o c a l  e x h a u s t  v e n t i l a t i o n  t o  
k e e p  fume o r  d u s t  l e v e l s  as low as p o s s i b l e .  

e s p i r a t o r y  F r o t e c t i o n :  None r e q u i r e d  where a d e q u a t e  v e n t i l a t i o n  c o n d i t i o n s  
e x i s t .  I f  a i r b o r n e  c o n c e n t r a t i o n  is high, use a n  
a p p r o p r i a t e  r e s p i r a t o r  o r  d u s t  m a s k .  

SECTION I): - STORaGE RND HRIdDLING PRECRUTIOl4S 

aF--T-DGTQ* S t o r a g e  C o l o r  Code : Orarige ( g e n e r a l  s t o r a g e  

- t e R e a u i r e m e n t s  
-xeep c o n t a i n e r  t i g h t l y  c l u s e d .  S u i t a b l e  f o r  ar t> '  g e n e r a l  c h e m i c a l  s t s r a g e  
a r e a ,  

p e c  i a l  Pr e c a c l t i o r i s  
NEUTRHSORF is NG'i' reconmended f o r  s p i l l s  o f  h y d r o f l u o r i c  a c i d ,  fuminy 
s u l f u r i c  a c i d ,  fuming n i t r i c  a c i d ,  o r  p e r o x y ( p e r - 1  o r g a n i c  a c i d s .  

2 m e s t i c  ( D . O . T . )  

r o p e r  S l l i p p i n g  N a m e :  C h e m i c a l s ,  n . 0 . s .  ( N o n - r e g u l a t e d )  

r-oper S l i i p p i n g  t4awe: C l i e m i c a l s  t 1 . 0 . 5 ,  ( N o r i - r e g u l a t e d )  
t-larine P o l l u t a n t s :  No 

TI?  ( I . C . F I . 0 . )  

S l i i p p i n g  Nariie : C;iamicals)  n ,  o ,E,. ( N o n - r e g u l a t e d )  

#ustoms H a r m o n i z a t i o n  Nunihar : 2 8 2 3 9 0 6 0 0 0 7  



- J.T. Baker Inc. 
222 Red School Lane 

24-Haur E- TdePbl0808658-2151 

Chemtre~ 806-424-9300 CANLmC 6 13-996-6666 ChemtrsC 202-483-7816 

a m  

W 
J X & h  Phillipsburg, MI 08865 

@ Natlonel Respoma Center 80M24d802 

3 3  o r  IU # I  - 

' 
NEUTRASORB 'I; Qcic !  . N e u t r a l i z e r  26130 -03 

Z f f e c t i v a :  0 5 / 0 1 / 8 3  

I / Q  = Not Q p p l i c a b l e  o r  Not F l u a i l a b l e  
b'E = Not E s t a b l i s h e d  

'he i n f o r m a t i o n  i n  t h i s  M a t e r i a l  S a f e t y  Data S h e e t  meets t h e  
e q u i r e m e n t s  o f  t h e  U n i t e d  S ta tes  OCCUPATIONAL SAFETY QND HEQLTH QCT and 
e g u l a t i o n a  p r o m u l g a t e d  t h e r e u n d e r  (23 CFR 1 3 1 0 . 1 2 0 0  e t .  seq.) and t h e  
kinadian WORKPLRCE HAZQRDOUS MATERIALS It.IFORtlF1TION SYSTEM. T h i s  document 
s i n t e n d e d  only as a g u i d e  t o  t h e  a p p r o p r i a t e  p r e c a u t i o n a r y  h a n d l i n g  o f  
he material  by a p e r s o n  t r a i n e d  i n ,  or s u p e r v i s e d  by a p e r s o n  t r a i n e d  
n, c h e m i c a l  h a n d l i n y .  -The u s e r  i s  r e s p o n 5 i b l e  f o r  d n t e r m i n i n g - A h e  
i r e c a u t i o n s  arid d a n g e r s  o f  t h i s  c h e m i c a l  For h i s  or h e r  p a r t i c t u l a r  
p p l i c a t i o n .  Depending o n  u s a g e ,  p r o t e c t i v e  c l o t h i n g  i n c l u d i n g  eye and 
a c e  g u a r d s  and r e s p i r a t o r s  m u s t  be used  t o  a v o i d  c o n t a c t  w i t h  material 
r b r e a t h i n g  c h e m i c a l  u a p o r s / f u m a s .  
x p o s u r e  t o  t h i s  p r o d u c t  may have s e r i o u s  a d v e r s e  h e a l t h  e f f e c t s .  T h i s  

v a r i e d ,  Baker c a n n o t  warn o f  a l l  o f  t h e  p o t e n t i a l  d a n g e r s  of use 

.-- 

a1 may i n t e r a c t  w i t h  o t h e r  s u b s t a n c e s .  S ince  tlte p o t c n t . i a 1  u s e s  

w i t h  o t h e r  ckiemicnls  or m a t e r i a l s ,  Saker w a r r a n t s  t h a t  
he c h e m i c a l  meets t h e  s p e c i f i c a t i o n s  s e t  f o r t h  on t h e  label. 
AKER DISCLAIMS RN'f OTHER WRHRRNTIES,  EXPRESSED OE IMPLIED WITH REGFlRD 
0 THE PRODUCT S U P P L I E D  HEREUNDER) I T S  tlEECHANTABILTTY OR I T S  FITNESS 

h e  u s e r  s h o u l d  r e c o g n i z e  t h a t  t h i s  p r o d u c t  c a n  c a u s e  severe i n j u r y  and 
veri d e a t h ,  e s p e c i a l l y  if i m p r o p e r l y  haridled or t h e  krmwn d a n g e r s  of u s e  
r e  n o t  heeded.  RERD Q L L  PRECRUTIOtJ~?i?Y I N F O R M A T I O N .  R s  new documented ' 

znar-a1 s a f e t y  i n f o r m a t i o n  becoined a i r a i l a b l e  , Baker w i l l  p e r i o d i c a l l y  
? v i s e  t h i s  Material S a f e t y  Data S h e e t .  I f  y o u  have a n y  q u e s t i o n s ,  
l e a s e  c a l l  Customer Serv ice  ( i -800-JTRREER) f o r  a s $ i s t a n c c .  

OR A P A R ~ Y C U L F ~ R  PURPOSE. 

-- 
'~P't"1Gii'i' 1330 J . T, BNCER I N C  . 

TRADEt4flRKS OF J . T ..BRK:ER INC . 
--  - -  
?proved by Quality Q s s u r a n c e  Department . 

. 



.$ M A T E R I A L  S A F E T Y  O A T A  S H E E T '  
~ C I E N C E  PREPARATION DATE o o o ~ o o o o ~  HAR 159 ' 8 9  

A D I V I S I O N  OF EM INDUSTRIES 
P o 0 0  B O X  70 I N F O R H A T I O N  PHONE NUMBER t 
480 DEMOCRAT R O O  ( 6 0 9 )  354-9200. 

EBSTONJNt N o J o  ?a027  CHEMTREC EMERGENCY NUMBER: 
' , 1-800-424-9300 A-56 of 78 

'* ~ ~ " . ~ ~ ~ I ~ ~ o ~ . ~ ~ ~ o - ~ ~ ~ ~ o o ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

NFPA HAZARO *RATINGS 
Y 

. 
H E A L T H  0 . 0 . :  3 F L A M M A B I L I T Y  0 . 0 0 :  0 
R E A C T I V I T Y  : 0 S P E C I A L  HAZARDS. :  OXY 

C H F M I C A L  F A M 1 L Y . o :  IIYORGANIC A C I D  
FORMULAOO~OOOOOOO: 

~ O T  SHrPPrNt Y A M € :  ~ J I T R I C  ACID 
DOT  K U N B E 3  0 0 0 0 0 : UN2'03 4 

S E C T I O N  I 1  - HAZAROCUS INGREDIENTS 
NONE OTHER THAN S P E C I F I E D  P R O D U C T  

I L I N G  P O I N T  
POINT 

S P E C I F I C  G R A V I  
VCPGt? P R E S S U R E  
P C R C E N T  V O L A T I  
VAPOK DE!';SITY 
E V A P O R A T I O N  R A  
S O L U E I L I T Y  I N  
A P P E A R A % C E  AAJD 

I 

8 . . . . 

: r r -  PHYSICAL  D A T A  
1 2 2 c  
-34c 
0 :  1.41 

62 Z O C  
INCETMIKGTE 

N/A 
.r! I sc I e LE 
C C I L J R L E S S  LI3UID WITH A C R I D  ODORo 

a 2.5 

! 

' I  
i 

" 

j 



A-57 Of 78 =FLASH POINT (F )  . o o . . . . :  NONCUMBUSTIBLE 
FLAMMABLE LIMITS LEL % a :  N/A 
FLAMMABLE LI lY fTS  UEL X O :  N/A 
EXTINGUISHING MEDIAoooo: WATER SPRAY,  DRY t H E M I C A L  
F I R E  FIGHTING PROC.....: 

WEAR SELF-CGNTAINED BREATHING APPARATUS AND P R O T E C T I V E  CLOTHING. 
RE & EXPL .  HAZARDS.-.: CAN R,EACT EXPLOSIVELY  N I T H  CERTAIN REDUCING 

AGEYTS AND COMEUST'IDLESi  SOCH A S ,  METAL POWDERST CARBIDES9 H . 2 . s ~  
TURPENTfNEo . .  

e 
b 

SECTIOFI V - HEALTH HAZARD OATA (ACUTE AND CHRONIC) 
ACGIH TLV/OSHA PEL ( T W A ) O ~ . ~ O O O :  2 P P H ;  S T E L  4 PPM 
TOXICITY  D A T A ~ o o ~ ~ 0 0 0 0 0 0 0 0 0 0 0 ~ 0 ~  UJNR-MAN LDLOt  110 MG/KG 
SYYPTOYS OF EXPOSURE ~ o o . r o o . . . :  

CAUSES SEVERE BURNS ON CONTACT WITH AEiY BODY T I S S U E .  
INHALATION O F  VAPORS OR H I S T S  CAN CAUSE SEVERE BURNS TO RESPI3ATORY 

. PASSAGES,  PNEUMONIA AND PULMONARY EDEMA. 
CAN @E FATAL  IF INHALED CR SWALLOWED. 
SYMPTCMS OF LUNG INJURY M A Y  BE OELAYEO. 

MEDICAL CUNOo AGGRAVATE0 BY 5XP:  RESPIRATCRY fONDITIONS 
ROUTES OF E N T R Y . . . . . . O . O . O O O ~ ~ ~ :  INHALATION, INGESTION OR SKIN CONTACT. 
C ~ R C I N O G E N I C I T Y O O O O O O O ~ O O ~ O ~ ~ ~ ~ ~  

THE MATERIAL IS NOT L I S T E D  A S  A CANCER CAUSING AGENT. 

GET HEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPCSURE -- 

EYES:  It4HEOIATECY FLUSH THOROUGHLY k f T H  WATER FOR AT L E A S T  1 5  MINUTES. 
IhHALATICbJ: REHGVE T O  FRESH A I R ;  G I V E  CIRTIFTCAL RESPIRATION I F  

INGESTION:  00 NOT INDUCE VOMITING;  IF CONSCIOUS,  GIVE WATER FREELY 

EMERGENCY FXRST A I D o ~ o o o o o o o . . . :  

S K I a :  IMMEUIATELY FLUSH THOROUGHLY WITH LARGE AMOUNTS OF WATER.  

SREATHING HAS STOPPED. e 4N3 GET V E 3 I C A L  ATTEtuTION. 

SECTION VI - R E A C T I V I T Y  DATA 
STAEILITY~..~~~~OOO..OOOO: YES 
CONDIT,IONS TO AVOID O O O O O :  STRONG O X I D I Z E R !  

AVOIC CONTACT WITH 4LL COMBUSTIELE MATTER 
MATESIALS  TO A V G I C o ~ o o o o o :  ( X )  STEAM ( 1 ACIDS 
(XI aASES ( 1 CORROSIVES ( ) OXIDIZERS 
(XI OTHER: REDUCING AGEYTSt  ORGANIC  MATERIALS ,  COMEUSTIBLE HPTTER 
HAZARDOUS POLYMERIZATISN.:  DOES  NCT GCCUR 
HAZARDSUS D E C O ~ ~ P O S I T I O N O O :  N0.X. 

S E t T I G a  V I 1  - ENVXRONMEhTAL PROTECTION PROCEOURES 
S P I L L  RESPONSE:  OIKE  S P I L L  k I T H  SAND AND SODA ASH. 

I 
MSDS-NX0409 PAGE # : 02. 



. * a *  

DILUTE WITH WATER AN0 TAKE UP FOR PROPER DISPOSAL. 

STATE  AND FEDERAL  REGULATIONS.  

. .. 
WASTE OISPOSAL:  TO BE PERFORMED I N  CoNPLJANCE WIT" ALL CURRENT LOCALv 

SECTION V f I I  = S P E C I A L  PROTECTION INFORMATION a A;:8NTo:L7A8rION, RESPIRATORY PRQTECTICN,  PROTECTXVE CLOTHINGv EYE  PROTECTIGN: 
-MI\TERIAL MUST, BE HANDLED '8R TRANSFERRED IN AN APPROVED FUME HOOD 

OR HITH EGUIVALENT VENTILATION 

MUST BE HCRN TO PREVENT SKIN CONTACT 

SHOULD 9E WORN WhEN HANDLING TH I S  HATERIAL  

PROTECTIVE GLOVES (NATURAL RUBBER,  NEOPRENE, PVC OR EQUIVALENT)  
6 

PROTECTIVE CLOTHING (NATURAL RUBBER,  NEGPRENEt PVC OR ECUIVALENT)  

SAFETY G L A S S E S  WITH S I D E  SHIELDS MUST BE MORN AT ALL TIMES 
NIOSH/!4SHA=APPROV&D RESPIRATOR SHOULD BE WORN IN THE ABSENCE OF 

I ADEQUATE VENTILATION 

SECTIGN I X  - SPECIAL PRECAUTIONS 
HANDLING E STORAGE o o o o :  

KEEP CONTAINER TIGHTLY CLOSED AND PROTECTED FROM PHYSICAL  DAMAGE. 
STORE If1 A CGOLI  DRY AQEA AWAY FROM COPBUSTXBLE OR REDUCING MATERIALS.  
00 ?JOT BREATHE VAPOR OR M I S T ,  

RET4INEO RESIDUE M A Y  MAKE EMPTY CONTAINERS HAZARDOUS: USE CAUTION 
DO NOT GET rN EYES*  ON SKIN OR or4 CLOTHXNG. 

WOgK/HYGIENfC PRACTICES:  WASH THOROUGHLY AFTER HANCLING. OCi NOT TAKE 
IYTERi'JILLY. E Y E  WASH AND S A F E T Y  ECUIPHERT SHOULD BE REAOILY A V A I L A B L E .  

SECTION X - OTHER XNFQRFATION 
COMMEFJTS. 0 0  0 0  a 0  0 0 0 0 0  0 0  0 : 

TESTS ON LABCRATORY ANIMALS INJCICATE HATERIAL  M A Y  PRODUCE 
ADVERSE REPRODUCTIVE E F F E C T S ,  

REVISION H I S T O R Y o o ~ o o o o o o ~  05/01/81,  ilia3, 1/24/87,  1 0 / 2 7 / 8 7 ~  g/? / sa  
N/C = NOT A V A I L A B L E :  

0 
WSDS-N XO 4 0  9 PAGE # : 03 

c 

c 

I 
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PAGE::: 003 

VERSION: 002 

ORUER N O :  1.44054 
PROD NO : 3404:3I 



PAGE.:  004 

VE:Fisl:C1N: 002 



F'AGE: 005 

VERSION: 002 

I 

ORnER  N O :  144054 
PROD NO : 34134f31 



F'ASE : 006 

O R U E R  NCI: 1.44051) 
P R Q U  NO : 3484:3.1 



UF;N WATEH!2 h RUf33RS I N C ,  
M A T E  2 LkL S A F E T Y  DATA S H E E T  

P A G E :  007 

I 

' :* 
' ,  

ORUER NU: 1.44054 
PROD NO : 3484:3.1 

C O N C E N T R A T I O N  ()l%) 
8 ,  4-13 

CON'lhCT:  MSDS CCORD INATOR  WWhR OE'NUER 
DURl:biG Fj!JSIb!ESS LJCIIJRS, P A C I F I C  T I M E  ( 206 ) f38Y -34 00 

@4/?3/ ' )2 1 4 ;  39 PRGmllCT: 349431. CIJST NO :  143579 O R D E R  N O :  1.44054 



/- 

REPORT  NUMDER : 703 VAN  WATERS h RCIG,ERS I N C ,  P A G E :  001 
A-66 of 78 

Pl9llS N O :  I212373U M4'1 'ERIAL SAFE'I'Y DATA SHEET 
'"'"F'EC'I'IVE D A T E :  03/19/92 VERSION: 001 

ORDER NO: 1 4 9 7 5 7  
P R U D  NO : 361200 

RIC-IDEL- E N V I R O N M E N T A L .  S E R V  
5850 E A S l  58TCi A V E  

. S I J I T E  F 

COMMERCE: C'I'Y ,co 80022 I 

VAN  4ATEl l !S  4 R O G E R S  INC, , E I . I B S I D I A R Y  O F  UNIUAR (206 ) 889-3400 
h100 CAAl:L.L.ON P O I N T  , K I R K L A N D  , W A  913033 

FOR PRDDUCT  AND SRL-ES INFOHM4TION - - - - - - - - - - - - - - - - . - - - - - - -*---  .-..-..- --.- _--___--__-_____-___ 
CONTACT YUUR L O C A L  VAN  WATERS h R O G E R S  DRANCE.1 OFF'ICE A T  

UWhR T?ENUER 303-386-5651 DENUES # c:o 

F'HI3C)I?CT NPME: S u l f u r i c  A c i d ,  77-100.% 



A-67 of 78 
REPORT NUMBER: 703 V A N  WATERS  h R O 4 E R S  INC, PAGE : 00'2 
PISDS NO : P12373V M A T E R I A L  S A F E l Y  DATA SHEET 
~ v w x - n ~ ~  D A T E :  o w i 9 / 9 2  VERSICIN : 001 

CIRIJER NCI : 149757 
PROD NCI : 36l.200 

M A T E  R I A L. 

A: Ei u Z f ti r i (: A c i d 

60 des Technical.  

66 cl e g  T cx: h n :i c a 1 

l.835 E l . e c t r o l y t e  

' T e c h n i c a l  e T e c h n i c a l  

CAS  NLJMBER P E 6! I: E 14 '1 

766 4 - 93 -9  

7 7 , 7  

93 I 2  

Y 3 . 2  

9 €1 

9 9 

I. 00 

.k R e g u l a t e d  a T o r i c  C h e m i c a l  under S e c t i o n  313 of' T i t l e  :CIS. o f  t h e  
,Ciui:,erfund and R e a u t h o r i z a t i o n  A c t  o f  19L36 and 40 CFR p a r t  3 7 2 ,  

EICIIL.ING PO1:NT: 193 t o  327 deg C (380 t o  .621 deg F) a t  m m  l-I!jl 

VAF'OR PWI-:!;SIJl?E: t 0 , 3  rnm Hs a t  25 deg C ( 7 7  des  F )  
( 0 , 6  mm tlg a t  38 des C (1.00 cleg F:) 

VAPUR D E N B I T Y  : 3, 4 

@ I ?  SOL.118l:L.I'I'Y: 1.00 WT % 



A-68 Of 78 
R E P O R 1  NUMRER: 703 V A N  WATERS  h R O G E R S  INC, 
MSDS N O :  P12373U M A T E R I A L  S A F E T Y  DATA S H E E T  
I~F'FEC'I'IUE D A T E :  03/17/92 

PhCiti: 003 

UERSIQN : 001 

ORDER  NO: 147797 
PROD NO : 361200 

---.--------------__-----------------------_--------------------.------------------------ 

F O R M :  I l i l y ;  c l e a r  t o  t u r b i d  l i q u i d  

COLOR: C o l o r l . e s s  t o  l i g h t  gray 

GRADE: BOILING POINT M E L T I N G  POINT 
DEG C DE:G F DEG  C DEG F 

SPEC I F  IC 
ci R A v I TY 

:La 706 60 DEG TECHEJICAL 193 380 -12 10 

I . .  035 E:L.ECTROLYTE 279 535 - 3 5 -31 

YE)% TEI:I.iNICAL 327 621 - 2  29 1 , 8 4 4  

j. , 84.2 V9% TECI-INTCf7L 310 570 4 4 0  

526 i1 51 1 I839 

1:NSTAY:CLXTY:  S t a t i l e ,  b u t  r e a c t s  violently wi th  w a t e r  a n d  o r g a n i c  m a t e r i a 1 . s  
cd:i.th e v o l u t i o n  o f  h e a t .  

1301,YMERIZATZON: Po  L y m e r i z a t i o n  wi l l .  n o t  o c c u r  I 

3: NCCIM PA T :I I3 :C 1- :I TY  : U i g o r o u 5 react  i o n si w i t h wa t er ; met I 5 ,  

m e t a l  Poblder; c a r b i d e s ;  c h l o r a t e s ;  f u m i n a t e s ;  n i t r a t e s ;  p i c r a t e s ;  !itl'On!l 
o x i c l i z i n s ,  r e d u c i n g ,  o r  c o m b u s t i b l e  o r g a n i c  m a t e r i a l s ,  H a z a r d o u s  gases are 
evolved o n  c o n t a c t  w i t h  chemicals  s u c h  a 5  c y a n i d e s ,  s u l f i d e s ,  a n d  cart)j.tle!;, 

a 1 k a 1 i n e 5 o 1 II t i o  n !j ; 

AN13 EXPLOSION MEDIA: R e a c t s  w i t h  n o s t  nletals ,  e s p e c i a l l y  w h e n .  clil . !i-l .c?,  
F* .k. _rive flarnrnable,  p o t e n k i a l l y  e x p l o s i v e  h y d r o g e n  g a s .  F o l l o w  a P P r o F ) r ~ j . a - t . e  
N i:) t. :i. o rl;3 1 F i r e P r o t ec t i o n CI S J O  c i a t i o n ( NF FA ) c o d e5 

1:.:X'TTNI3lJISHINti M E D I A :  Use m e d i a  a p p r o p r i a t e  f o r  s u r r o u n d i n g  matei* j .e l  I 
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1Jcie r~3.ter s p r a y  t o  c o o l  c o n t . a i n e r 5  e x p o s e d  t o  f i r e ;  do n o t  g e t  water i n s i d e  
t c : o n t a i n e r s ,  

SF'ECIAL- FTliE FIGHTING I N S T R U C T I O N S :  E : v a r u a t e  p e r s o n n e l  t o  a s a f e  a r e a .  
K e e p  p e r s o n n e l  r e m o v e d  a n d  u p w i n d  o f  f i r e ,  G e n e r a t e s  h e a t  u p o n  a c i d i t i o n  
of w a t e r ,  u i t h  p o s s i b l e  s p a i t e r i n g ,  Wear P u l l  p r o t e c t i v e  c l o t h i n a l  R u n o f f  
f r o m  f i r e  c o n t r o l  may c a u s e  p o l l u t i o n .  N e u t r a l i z e d  r u n - o f f  w i t h  lime, S o d a  
a s h ,  et ( : . ,  t o  p r e v e n t  c o r r o s i o n  o f  m e t a l s  a n d  f o r m a t i o n  o f  h y d r o g e n  g a s *  

s e l f - c o n t a i n e d  b r e a t h i n g  a p p a r a t u s  if f u m e s  o r  mists a r e  p r * c ! s e n t S  

Ci3Uses severe b u r n s  t o  eyes,  s k i n ,  a n d  a l l  b o d y  t i s s u e ,  E y e  damage Kiiiy be 
F"srniarlrznt, D e s t r c c t i o n  o f  t i s s u e  may resul t  f r o m  d i r e c t  chemical. r e a c t i o n  

t . i s s i u e ,  f r o m  t h e r m a l  b u r n s ,  a n d  f r o m  d e h y d r a t i o n  ( r e m o v a l  o f  uater)  
, h e  t i s s u e ,  

A N I M A L  D A T A  : 

' i ' h e  c o c c s n t r a t e t l  c o m p c u n d  is  c o r r o s i v e  t o  t h e  s k i n  a n d  e y e s  o f '  a n i m a l s ,  BY 
i n s e s t i o n  i t  is  m o d e r a t e l y  t o x i c :  i n  a n i m a l s  c a u s i n g  c o r r o s i o n  o f  n u c o s a l .  
z;lirfacelj. T o x i c  e f f e c t s  d e s c r i b e d  i n  a n i m a l s  f r o m  s i n g l e  e x p o s u r e s  by 
i n h a l . a t i o n  i n c l u d e  r e s p i r a t o r y  1rrj.t.a t i o n .  A n i m a l  t e s t i n g  i n d i c a t e d  t h a t  
.this c o m p o u n d  does n o t  h a v e  c a r c i n o g e n i c ,  m u t a g e n i c ,  e m b r y o t o ' x i c ,  o r  
1' e?) r o d u c: t i ve ef  f ec t s 

I-IUMAN t4EALTI.i EFFECTS : 

l - lur t lan  h e a l t h  e f f e c t s  o f  o v e r e x p o s u r e  t o  t h e  l i q u i d  b y  s k i n  or eye c o 1 i P a c . b .  
m a y  cari!;e e y e  c o r r o s i o n  w i t h  c o r n e a l  o r  c o n j u n c t i v a l  u l c e r a t i o n ;  o r  s k i n  
b i i r n s  o r  u l c e r * a ~ t j . o n .  I n g e s t i o n  o f  the l i q u i d  may c a u s e  severe b u r n s  to C h e  
niuco!i!s m e m b r a n e : ;  o f  t h e  m o u t h  a n c l  e s o p h a g u s ,  R e p e a t e d  o r  p r o  l o n g e d  c o r l t s c t  
u i t h  mists may c a u s e  eye i r r i t a t i o n  w i t h  d i s c o m f o r t ,  t e a r i n g  o r  b l u r r . , j . i i s  of' 
v i s i o r i ;  o r  s k i n  i r v i t a t i o n  c d i t h  d i s c o i n f o r t  o r  r a s h .  H u m a n  h e a l t h  e f f R C t C i  

of' o v e r e x p o s u r e  b y  i n h a l a t . i o n  may i n c l u d e  i r r i t a t i o n  o f  t h e  u ; ) F j e r  
r * e w p i . r : 1 t o r y  pasi!jages; o r  e r o s i o n  o f  c I e n t . a l  s u r f a c e s ,  H i g h e r  ~ X F U S U V E S  by 

' . a t i o n  may l e a d  t o  t e m p o r a r y  l u n g  i r r i t a t i o n  e f f e c t 5  w i t h  c o u : j h ,  m o m f o r t ,  d i f f i c u l t y  b r * e a t h i n s ,  or short .nr .ss  o f  b r e a t h ;  o r  pos5ibl .b'  
notlest i n i t i a l  s y m p t o m s  f a l l o w e d  i n  h o u r s  b y  s eve re  s h o r t n e s s  o f  b1'c?at.h, 
1' e (1 u i r i. ri g 13 r o mp t med i c a 1 a t 1: en t i o n , 

'The I n t e i . n a t  i o n a l  A g e i i c : y  f o r  Research o n  C a n c e r  (IARC;)  c l a s s i f i e d  " s t I * O T 1 ! 3  
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i n o r . g a n i c  a c i d  mists c o n t a i n i n g  s u 1 f u r I . c  a c i d "  a s  a C a t e g o r y  1 c a r * c j . i i o s a n ,  
a c ; U b ( j ' k n r : c e  t h a t  i s  " c a r c i n o g e n i c  t o  h i J n i E n s " ,  T h i s  c l a s s i f i c a t i o n  i s  . for  

~ i . n a r g a n i c  a c i d  mists o n l y  a n d  does n o t  a p p l y  t o  s u l f u r i c  a c i d  o r  sul.furic 
a c i d  ' s o l u t i o n s .  T h e  b a s i s  f o r  t h e  IRRC c l a s s i f i c a t i o n  r e 5 t s  o n  s ievera l  
e r i d e m i o  l o g y  s t u d i e s  w h i c h  h a v e  s e v e r a l  d e f  i c i e n c i e n .  T h e s e  s t u d i e e  d i d  
n o t  a c c o u n t  . f o r  e x p o s u r e  t o  o t h e r  s u b s t a n c e s ,  s o m e  k n o w n  t o  b e  a n i n l a 1  o r  
p o t e n t i a l  h u m a n  c a r c i n o g e n s ,  s o c i a l  i n f  l u e r r c e s  ( s m o k i n g  o r  a 3 . c : o h o l  
c : o n s u m p t i o n s )  a n d  i n c l u d e d  smal l  n u m b e r s  of s u b  j e c t 5 ,  B a s e d  o n  the 
o v e r a l l  w e i g h t  o f  e v i d e n c e  f r o m  a l l .  h u m a n  a n d  c h r o n i c  ' a n i m a l s  s t u d i e s ,  n o  
d e f i n i t i v e  c a u s a l  r e l a t i o n s h i p  b e t w e e n  5 u l . f u r i c  a c i d  m i s t  e x p o s u r e  a n d  
r e s p i r a t o r y  t r a c t  c a n c e r  h a s  b e e n  s h o t ~ n ,  

I n d i v i ~ ~ u a l l j  u i % h  p r e e x i s t i n g  d i s e a s e s  o f  t h e  l u n g 5  may h a v e  i n c r e a s e d  
s u s c e p t i b i l i t y  t o  t h e  t o x i c i t y  o f  e x c e s s i v e  exposltre!;, 

- 

C:ARCINr3OEN:I:I=ITY: N o n e  o f  t h e  c o m p o n e n t s  i n  t h i s  m a t e r i a l  i s  I istetl by : I A R C ,  
N'rP ,  OSI-iA, o r  ACGIH a 5  a c a r c i n o g e n ,  

~ ) S ~ J R E  LIMITS 

S u 1 . f u r i c  A c i d ,  77 t o  100% 

rX:L * (Dri P o n t ) :  1 mg/m3 - f3 8 l-lr, 'T'l,.!A 
'TLV (flCG1I.t): 1 my/in3 - 8 H r  TWA 

S T E L :  21 m g / m 3  

+A REL. i!; llu P o n t  ' 5  P c c e p t a b l e  E x p o s u r e  L i m i t ,  w h e r e  g o v e r n m e n t a l .  i m p o 5 e ' c l  
o c c u p a t i o n a l  e x p o 5 u r e  limits w h i c h  a r e  l o w e r  t h a n  t h e  AEL a r e  i n  e f f e c t s ,  
. i ~ t : h  limits <jhi>I.I. t a k e  p r e c e d e n c e ,  

SAF'E:TY P R E C A U T I U N S i  A v o i d  b r e a t h i n g  v a p o . r  o r  mist, Do n o t  g e t  i n  €!yes,  o n  
g k i i i ,  o r  o n  c l o t h i n g .  W a s h  t h o r o u g h l y  a f t e r  h a n d l i n g .  

Keep c o n t a i n e r s  c l o s e d ,  D o  n o t  a d d  uater  t o  c o n t e n t s  w h i l e  i n  c o n i a j . n e r  
I:,ecatI!j(? o f  v i o l e n t  r e a c t i o n ,  

.k.h. A. 9,. 9%. * * * * * * * * * * * * * * * * * * * k I rC *. * .k * * h k k k * * * *-A * * k A Z kk * * * * *.A. * ?C .k $: *.k.k 

I= z I? s 'r A :r D 
4. .Ir J,.k* k * 6 * * * * * * * * * * * * * * * * * *. * .k*** * ** rk * * .k k 
I:' " I  AT.II3N: If i n h a l e d ,  r e m o v e  t o  f r e s h  a i r  i m m e d i a t e l y  a n d  h a v e  P a t i e n t  

* * rk * * * * i * * * * * *** * * * * * * ***it * * * * * .k * * * 
, 

o u n  arrd remain quiet, A p p l y  a r t i f i c i a l  r e s p i r a t i o n  if b r e a t h i n : i  h a s  
c; "!&d, ( j i v e  o x y g e n  if b r e a t h i n g  is d i f f i c u l t ,  Call a p h y s i c i a n .  

1:NT;E:S'I'ION: If S b J a l 3 . o b 1 ~ ? d ,  do n o t  i n d u c e  v o m i t i n g ,  G i v e  l a r g e  s u a n t i f  ioEi o f  
wa.(..er, C a l l  i3 p h y s i c i a n ,  Dn n o t  n e u t r * a l i . z e d  t h e  a c i d ,  Never g i v e  
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a n y t h i n g  b y  m o u t h  t o  a n  u n c o n s c i o u s  person. 

SKIN OR EYE CONTACT: I n  case  o f  c o n t a c t ,  i m m e d i a t e l y  ( u i t h i n  s e c o n c l s )  f'l.u!;h 
e y e s  ' o r  s k i n  w i t h  p l e n t y  o f  water ( p r e f e r a b l y  c o l d  water)  f o r  a t  le33c3.t 1 3  
m i n u t e s  who l e  r e m o v i n g  c o n t a m i n a t e d  c l o  t h i n s  a n d  shoes, C a l l  a p h s c i i c i a n ,  
IJash c l o t h i n g  b e f o r e  reuse, 

W h i l e  t h e  p a t i e n l :  i s  b e i n g  t r a n s p o r t e d  t o  a m e d i c a l  f a c i l i t y  a ~ p l . ~  
C:OmF)l8f?*5!5t?!5 o f  itred W a t e r ,  I f  m e d i c a l  t r e a t m e n t  m u s t  be d e l a y e d ,  .immE!!rSe the 
a f f e c t e d  a r e a  i n  i c e d  w a t e r .  I f  i m m e r s i o n  i s  n o t  p r a c t i c a l ,  c o m p r e E i s e s  o f  
i c e d  ~ : 3 t e r  c a n  be a p p l i e d .  A v o i d  f r e e z i n g  . t i s s u e s .  

NOTES TO PHYSICIAN:  C o n t i n u e d  w a s h i n g  o f  t h e  a f  Pected a r e a  w i t h  c o l d  o r  
iced wa.tar u i 1 1  b e  h e l p f u l  i n  r e m o v i n g  t h e  l a s t  t r a c e s  o f  s u 1 f i i r . j . c  a c i d , .  
C r e a m s  o r  o i n t r r t e n t s  s h o u l d  n o t  b e  a p p l i e d  b e f o r e  or' d u r i n g  the  h i a s i t i i n g  
r.)ha!;o o f  t h e  t r e a  t m c n t ,  

9AL.L.Y AFPLICAEILE CONTROL MEASlJRES  AND PRECAUTIQNS: G o o  cl yenc!rnl 
j . % : , 3 . t i o n  s l i o u l d  b e  p r o v i d e d  t u  k e e p  vapor '  a n d  mist c o n c e n t r a t i o n s  bel.:)hi 
e x p o ciu r e 1 im it. s , 

F)E:RSONAl, I ~ R f ~ T E C T I U E  EQI.IIPMENT: Have a v s i l a b l e  a n d  wear a s  a p p r o p r i a t e  f 3 r  
e x p  c s u  r e c o n d i t i o  n zi w h e n  h a  rid 1 i n g c o  n t i;l i n er s o r o p e r a  t i n  g eq u 1. prnen.t. 
c o n t a i n i n g  s u l f u r i c  a c i d :  c h e m i c a l  s p l a s h  g o g g l e s ;  f u X l - l e i i g t h  f a c e  
.;I) i e 1 d/ c h em i c a 1 s p  1 a cj h g o g g 1 e c o mb i n a t io n ; 
a p r o n ,  a n t i  b o o t s ;  l o n g  s leeve w o o l ,  a c r y l i c ,  o r  p o l y e s t e r  c l o t h i n g ;  ;r7c:id 
 roof s u i t  a n d  h o o d ;  and a p p r o p r i a t e  NIOSti/MSHA r e s p i r a t o r y  p r o t e c t i o n ,  I n  
c:ase o f  e m e r g e n c y  o r  t h e r e  t h e r e  i s  a s t r o n g  p o s s i b j  l i t y  o f  c o n s i d u r a b ' 1 . e  
e x p a s u r e ,  biear. a c o m p l e t e  a c i d  s u i t  w i t h  h o o c l ,  b o o t s ,  a n d  g l o v e s ,  I f  a c : i d  
v a p o r  o r  mist a r e  p r e s e n t  a n d  e x p o s u r e  limits may b e  e x c e e d e d ,  wear 
a i ~ P r t i p r ' i a t e  NIOStVMStiA r e s p i r a t o r y  p r o t e c t i o n ,  

a c i d -  p r o o f g a u n t 1 et 9 1. o ve 5 ,  

A(;IUkTIC TOXICITY:  T h e  1 8 - h o u r  TLm i n  f l o u n d e r  i s  100-300 Ppni,  
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system, P r e v e n t  l i q u i d  f r o m  e n t e r i n g  s e u e r s ,  waterways,  o r  l o b i  ZIl 'ei3 !5 .  

C t r m p l y  {,tit!> Federal. ,  S t a t . e ,  a n d  l o c a l  r e g u l a t i o n s  o n  r e p o r t i n g  relaa8cs,  
$The EPA r e p o r t a b l e  d i s c h a r g e  i s  1000 l b s .  

WASTE D I S P O S A L :  C l e a n e d - u p  m a t e r i a l  may b e  a RCRA  H a z a r d o u s  Waste o n  
d i s p t i c J a 1 .  D o  n o t  f l u s h  t o  s u r f a c e  u a t e r  o r  s a n i t a r y  sewer system. Corriply 
b J i t . h  Federal,  S t a t e ,  a n d  l o c a l  r e g u l a t i o n s .  If a p p r o v e d ,  n e u t r a % i z e d  and 
t r a n s f e r  t o  waste  t r e a t m e n t  systeni. 

IJN N U ,  : 1830 

C)flT/IMO L A B E L :  C o r r o s i v e  

SPECIAL INFOHMATTObJ:  !lflT/JMO PLACARD: C O  r r o  <j i ve  

F'AC;I<AGI:NG GliOL.JP : I1 

StlI PF'ING C O N T A I N E R S  

A. I f  m a t e r i a l  is  sh ipped  i n  q u a n t i t i e s  g r e a t e r s  t h a n  1000 l .bs i ,  Per 
c : o n t . a i n e r ,  t h e  p r o p e r  s h i p p i n g  n a m e  i:j R Q  Sul . fur ic  A c i d ,  

I(ec~) ot!t o f '  s u n  a n d  away f r o m ,  heat., sparks ,  a n d  f l a m e .  Keep c o n t a i n e r  
t i c r h t l s .  c l o s e d  a n d  ( d r u m )  c l o 5 u r e  u p  t o  p r e v e n t  l e a k a g e ,  L o o s e n  c I . o ~ i u ~ ' e  

'II) d a f t e r ,  
fast.(.?~f:tl  !:,ef'ore mov ing  conlainer. Do n o t  t,tash o u t  c o n t a i n e r  o r  use .i..k for 
o.(.her p u r p o s e d ;  r e p l a c e  c l o s u r e  a f t e r  e a c h  u i . t . i i d r a t , i a l  a n d  re.turn i t  b11*.11 

e m p t y  c o n t a i n e r ,  

E ~ ~ I I ~ ,  R e l i e v e  i n t e r n a l  p r e s s u r e  tdheii r e c e i v e d  a n d  a t  l e a s t  r d e ~ k 1 . y  
[lo n o t  use p r e s s u r e  t o  e m p t y ,  De s u r e  c l o s u r e  i s  5eCUr€? ly  



A-73 Of 78 

KEF'ORT NUMBER : 703 VAN WATERS  h R O q E R S  I N C ,  PAGE : OOt3 
MEIDEi trill: P 1 2 3 7 3 U  M A T E R I A L  S A F E T Y  DATA S H E E T  

V E R S I O N :  001 r-C ' IXCTIUE:  OATE : 03/19/92 

ORDER NO: 149757 
PROD  NO : 36.1200 

L I S T S :  

E X T R E M E L Y  HAZARDOUS  S U B S T A N C E :  Yes;  

TOXIC:  C H E M I C A L :  Yes 
C E R C L A  HA%ARIJ13l?!3 GIJBBTANI2E : Y I.)!: 

P 



- _.-- 
- *  

A-74 Of 78 
REF'ORT NUMBER:  703 URN WnTERS & R O G E R S  I N C ,  PACiEZ I 009 
tlSDS N O  : ?.12373V M A T E R I A L  S A F E T Y  flATA S H E E T  

FEC ' I ' IVE  D A T E :  03/19/32 V E R S I O N :  001 

ORDER NO:  l 4Y7 f57  
PROD NO : 36.1200 

I CONTACT:  H S D S  COORD INATO2  U W h  R DENUE-IR 
nUHlNrJ BtJSIE!ESS HC)URS, P A C I F I C  T I M E  (206)887-3400 

07/28/92 08:49 PRODLICT: 36120G CUST  NO: 124Y8F ORDER NO: 149757 

A L L  I N F O R M A T I O N  kPPEi?R:TNG H E R E I N  I S  B A S E D  UPON DATA O B T A I N E D  FROM THE  
tlANLIFACTIJRER AND/OR  RECOGN IZED  T E C H N I C A L  S O U R C E S ,  WHILE THE  I N F O R M A T I O N  I S  
BELIEUED TO BE ACCURATE ,  UWhR MAKES  N O  R E P R E S E N T A T I O N S  AS TO ITS ACCURACY 017 
!;IJFF'IC'EENOY, C O N D I T I O N S  OF USE A R E  BEYOND VWhRS CONTROL AND THEREFORE  I J S ERS  
AI?E RESPONSIB1,E TO V E R I F Y  T H I S  DGTA UNDER  T H E I R  OWN O P E R A T I N G  C O N D I T I O N S  T(3 
[IETERiIXNE UtiETtiEi? THE  PRODUCT I S  S U I T A D L E  FOR  T H E 1  R P A R T I C U L A R  P U R P O S E S  AND THEY 
ASSUME  AL.L RISKS OF THE I I ?  USE, kIANOI..IN(3, A N D  D I S P O S A L  OF THE  PRODUCT,  OF? F R O M  
'THE FlJ131L.:tCRTION OR USE O F ,  OR R E L I A N C E  IJPC)N , I N F O R Y A T I O N  C O N T P I N E D  H E R E I N ,  

HE:L.ATE TO I T S  LJ6E I N  C O M B I N A T I O N  W ITH  4 N Y  OTHER M A T E R I A L  OR IN ANY OTHEl? 
F'RCICESS , 

TI-IIS INFORHATICIN RELATES 0 w . y  TO THE Prw. iucT DESIGNATED HEREIN, AND DOES No'r 
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P r s r a u t i o n a r u  Label S t a t  ement s 

DRNGER ! 

CRUSES BURNS 
MRY CRUSE EYE I N J U R Y .  EFFECTS MRY 2 E  DELAYED. 

STRONG OXIDIZER - CONTACT WITH OTHER MRTERIRL MAY CRTJSE F I R E  

K e e p  from c o n t a c t  w i t h  c l o t h i n g  a n d  o t h e r  c o m b u s t i b l e  materials .  Do n o t  
s t o r e  n e a r  c o m b u s t i b l e  mater ia l s .  Do n o t  g e t  i n  e y e s ,  on s k i n ,  o n  c l o t h i n g .  
Ruoid c o n t a m i n a t i o n  f r o m  a n y  source, m e t a l s ,  d u s t  and o r g a n i c  materials  
t h a t  may c a u s e  r a p i d  d e c o m p o s i t i o n ,  g e n e r a t i o n  o f  large  q u a n t i t i e s  o f  
o x y g e n  g a s  and h i g h  p r e s s u r e .  I n  case o f  f i r e ,  use water o n l y .  I n  c a s e  
o f  s p i l l ,  f l u s h  spill area w i t h  water.  
a i i 5 ~ 1 a a i ~ 1 a a a a a i i i ~ = ~ = a a a a m a = ~ = a ~ ~ a a ~ a = a a m ~ a a a = ~ ~ a = a a ~ a a = = = = = ~ = = = a = a a 5 a ~ ~ ~ = a ~ a a  

SECTION I1  - HFIZFIRDOUS COMPONENTS 
t l a l a I a I I a a P t l l a l t l l = ~ = = = = = a a = x = ~ a = a ~ = ~ = 5 a * = a ~ a = = = ~ a ~ a a = ~ m a a % a ~ = = = a a a a a = a ~ = ~ ~ a = ~  

Comno ne n t  s CQS ?.lo. 
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. J. T. Baker Chemical Co. 

222 Red School Lane Phillipsburg, N.J. 08865 
A - 7 6  of 78 24-Hour Emergency Telephone - (201) 859-2151 

Chemtrec # (800) 4249300 
National ResDonse Center # 1800) 4248802 

S p e c i f i c  G r a v i t y :  1,11 
CH20- 1 )  

E v a p o r a t i o n  Rate : N/FI 
( B u t y l  Qcetats=l )  

S o l u b i  l i t y ( H 2 0 )  : Complete  ( i n  a l l  p r o p o r t i o n s )  % U o l a t i l e s  b y  Volume:  1 O U  

F i r e - F i u h t i n u  Procer iu  r e s  
F i r e f i g h t e r s  s h o u l d  wear p r o p e r  p r o t e c t i v e  e q u i p m e n t  and s e l f - c o n t a i n e d  

Move e x p o s e  c o n t a i n e r s  f rom f i r e  area i f  it c a n  be  done w i t h o u t  r i s k .  Use 
water t o  k e e p  f i r e - e x p o s e d  c o n t a i n e r s  c o o l .  

"ial ( p o s i t i v e  p r e s s u r e  i f  a v a i l a b l e  1 b r e a t h i n g  a p p a r a t u s  w i t h  full f a c e p i e c e .  

Unusual F i r e  & F x n l o 3 i o  n H a z a r d g  
S t r o n g  o x i d i z e r .  C o n t a c t  w i t h  o t h e r  material  may cause fire. 

a ~ a a ~ = i a a = a = ~ a a a a ~ t ~ a = ~ ~ ~ a ~ a a a a ~ = a a a a a ~ a a a ~ a a a ~ = ~ ~ a a a a % a ~ a ~ ~ a m a a ~ = a a ~ ~ a a a a a ~ a a ~ ~  

SECTION U - HERLTH HRZRRD DATQ 
9oa==-aaa-=a=aa=a=-aaa-~¶aa=aa=-aaaaaa=aaa¶======-aaaa%=a====a%==a=a5aaaaaaa=a=a 

T h r e s h o l d  L i m i t  V a l u e  (TLU/TWA): 1 . 5  m g / m 3  ( 1  PPm) 

S h o r t - T e r m  E x p o s u r e  L i m i t  (STEL)  : 3 mg/m3 ( 2  Ppm) 

E f f e c t s  o f  0 v e r  e x u o s u t e  
C o n t a c t  w i t h  s k i n  or eyes may c a u s e  s e v e r e  i r r i t a t i o n  or b u r n s .  

Hazardous  P o l y m e r i z a t i o n :  W i l l  n o t  o c c u r  .~ .'. - .. , S t a b i l i t y :  U n s t a b l e  - 

C i @ t i o n s  t o  Fluoid:  h e a t  

C o n t i n u e d  o n  Page : 3 
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D-c r o r  d r 
D i s p o s e  i n  a c c o r d a n c e  w i t h  a l l  a p p l i c a b l e  f e d e r a l ,  s t a t e ,  and l o c a l  
e n v i r o n m e n t a l  r e g u l a t i o n s .  

EPR Hazardous Waste Number : D002, DO03 ( C o r r o s i v e  React i v e  Waste 1 
lllPIIIII¶llllEPIIIl====¶===*======aa==-=¶==S¶=========S=-====¶========¶¶====5¶= 

SECTION U I I X  - INDUSTRIAL PROTECTIVE EQUIPMENT 
¶ D a = = a ~ = a 1 ~ a ~ ~ a ~ a ~ t ~ ¶ ~ ~ ~ ~ ~ a ~ 5 ~ ~ ~ ~ ~ m ~ ~ a a a ~ ~ a ~ ~ ~ ~ ~ ~ a ~ ~ ~ a ~ % ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ n ~ ~ ~ ~ s ~ ~ ~ ~ n ~ =  

Vent  I l a t i o n :  Use g e n e r a l  or l o c a l  e x h a u s t  v e n t i l a t i o n  t o  meet 
TLU r e q u i r e m e n t s ,  

R e s p i r a t o r y  P r o t e c t i o n :  R e s p i r a t o r y  p r o t e c t i o n  r e q u i r e d  i f  a i r b o r n e  
c o n c e n t r a t  i o n  e x c e e d s  TLU. Qt c o n c e n t r a t  i o n 3  
a b o v e  1 ppm, a s e l f - c o n t a i n e d  b r e a t h i n g  
a p p a r a t u s  i s  a d v i s e d .  

P r o p e r  S h i p p i n g  N a m e  Hydrogen p e r o x i d e  s o l u t i o n  
Hazard  Class O x i d i z e r  

ContLnued o n  P a g e :  4 
. : ' , ... 
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INTERNQTIONUL (I.M.0,) 

Proper Shipping Name Hydrogen peroxide, 20% up t o  60% peroxide 
Hazard Class 5.1 
uwrm UN2014 
Labe Is OXIDIZING UGENT, CORROSIUE 

N/FI = Not Applicable or Not Ruailabfe 

The information published in this Material Safety Data Sheet h a s  been compiled 
from our experience and data presented in ua2ious technical publications. It is 
the user's responsibility to determine the suitabilit~,~ of this information for 
the adoption of necessary safety precautions. We rese- ?e the right to revise 
Material Safety Data S h e e t s  periodically as neo information becomes available. 

P = I P = I I I P D I D I 1 3 P I P P I P I I I P I I I = P I P = E P = I I I I = = = = = = * = = ~ = = = = = = = = = = = = = = = = = = = = = = = = = ~ = = = =  

--- 

.. 

-- LRST PFtGE -- 



APPENDIX B 

Standard Personal Protective Equipment 

8 pages 

* [930150.003] 4/22/93 



APPENDIX B. STANDARD PPE 

Some pieces of protective equipment, such as hard hats, boots, and respirators, have 
specific standards for manufacture and only those items meeting these standards should 
be used. However, there are no such standards for much of the chemical protective 
clothing used in field activities. The following requirements provide guidance pertaining 
to the more common types of standard PPE. 

EYE PROTECTION 

If work is being performed that potentially can harm the eyes, such as tasks that cause 
splashing, release of projectiles, or release of sufficient vapors or dusts as to cause an 
eye irritation problem, eye protection shall be worn. 

When ambient conditions require the use of a full-face respirator, the respirator provides 
the primary protection for the eyes, with secondary protection provided by a face shield 
or a splash hood. However, if respiratory protection is not required, then a combination 
of safety glasses, safety goggles, face shield, splash hoods, and sweat bands, are used 
to provide eye protection. 

USE OF NON-SAFETY EYEGLASSES AND CONTACT LENSES 

Non-safety eyeglasses shall not be worn alone for onsite activities, or activities adjacent @ to the site, if there is the potential for damage to the eyeglasses due to site related work 
activities or if the activities cause splashing or release of projectiles. Safety glasses 
meeting the ANSI Safety Glasses Standard 287.1 -1 968 are required. The exception to 
this rule are eyeglass inserts designed to be worn under a full-face respirator. Note, 
however, that in some instances, non-safety eyeglasses can be used for site activities if 
they are used in conjunction with the appropriate goggles or face shields. 

In general, eyeglasses do not protect against dusts, vapors, or mists; goggles or a full- 
face respirator must be worn. Contact lenses shall not be worn for onsite activities or 
activities adjacent to the site if the activities cause splashing, release of projectiles, 
generation of dusts in excess of the OSHA nuisance dust standards, or any activity which 
could not be safely performed using contact lenses. Contact lenses are not to 
be worn in conjunction with respiratory protection, or in areas with potential for contact 
with eye irritants. s, 

Contact lenses may be worn for administrative activities adjacent to the site, providing 
that the activities preclude contact with site contaminants. 

Individuals whose vision is not correctable with prescription eyeglasses are handled on 
a case-by-case basis. These individuals should contact the Health and Safety Manager. * [930150.003] 4/22/93 
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EYEGLASS INSERTS FOR RESPIRATORS e 
Eyeglass inserts, designed for use with the specific respirator worn, shall be used by all 
personnel whose vision is not adequate to safely perform site work activities without the 
use of corrective lenses. 

SAFETY GLASSES 

Safety glasses shall meet the current ANSI 287.1. Safety glasses are used to protect the 
eyes against large particles and projectiles, but must be used in conjunction with face 
shields or goggles in order to protect against splashes. They generally do not provide 
protection against dusts, vapors, or mists. If lasers are used to survey a site, special 
protective safety glasses are required. Common prescription glasses are sometimes 
called "safety glasses", but they are not the industrial quality glasses required by ANSI 
287.1. 

FACE SHIELDS, SPLASH HOODS, GOGGLES, AND SWEAT BANDS 

Face shields and splash hoods protect against chemical splashes, but generally do not 
provide adequate protection against projectiles or dusts. They are used in conjunction 
with a respirator when projectile/dust protection is required, or with safety glasses when 
protection against projectiles is required in addition to splash protection. Face shields and 
splash hoods must be suitably supported (for example, attached to a hard hat) to prevent 
them from shifting and exposing portions of the face or obscuring vision. @ 
Goggles can be used to protect against splashes and projectiles if they are constructed 
with impact resistant lenses, and offer some protection against dusts under some 
circumstances. However, in many instances, adequate splash protection is provided by 
using a face shield in conjunction with goggles. Goggles may be worn over non-safety 
eyeglasses to provide protection against projectiles and some dusts. 

HEARING PROTECTION 

Ear plugs or muffs will be worn by personnel who are required to perform tasks around 
heavy machinery and impact tools where physiological damage to the ears is likely. The 
OSHA noise standards apply, and must be considered, especially in the case of long term 
site activities. Ear protection must comply with OSHA 29 CFR 1910.95. Use of ear 
protection must be carefully considered because of the increased potential of chemical 
contaminants being introduced into the ear as .a result of their use. 

FOOT PROTECTION 

Foot protection, including leather work boots and rubber boots, worn during site activities 
must meet the specifications of ANSI 241-1983 and OSHA 29 CFR 1910.136. The * 193015O.O0314/22/93 
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material used to make the boots is not subject to any standards. For RTG field activities, 
the boots must be steel or fiberglass toekhank. a 
Protection against liquid hazardous chemicals requires a boot constructed of an 
elastomer-neoprene, PVC, butyl rubber, or some other chemically resistant material. 

Boots are available in two systems: overboots (boot covers) and chemical resistant boots. 
Overboots may be inexpensive enough to be considered disposable and are generally 
worn over a leather steel toekhank boot. The overboot system has the advantage of 
allowing the wearer to be fitted to a leather underboot, which then doubles as general site 
footwear. However, if the overboot rips and contaminants are absorbed into the leather 
boot, the leather boot may need to be disposed. 

Chemically resistant boots are available in a variety of elastomers. Using chemically 
resistant boots has the advantage of being easier and more convenient then the overboot 
system, since only one boot is required. The disadvantage is that they need to be 
decontaminated. 

Note that when coveralls or splash suits are worn with boots, the garment is taped over 
the boot, so that splashed material does not run into the boot. 

HAND PROTECTION 

Gloves are used to provide hand protection. There are presently no standards governing 
glove construction and materials. 

Gloves must resist puncturing and tearing as well as provide the necessary chemical 
resistance. In many instances, particularly when protecting against concentrated source 
materials, gloves may have to be layered. In this case, gloves are referred to as "inner" 
gloves, and "outer" gloves. Heavy leather gloves may be worn over chemical protective 
gloves when doing heavy work. If they become contaminated, they should be discarded 
because leather is difficult to decontaminate. 

Jacket cuffs should be taped over glove cuffs to prevent any liquid from flowing into the 
gloves. If hands are elevated above the head during work, the taping rule should be 
altered, and the gloves should be taped over the jacket cuffs to prevent any liquid from 
spilling down the sleeves. In either case, gloves should be sealed to the coveralls or 
splashsuit with tape. 

When selecting gloves, consider thickness and cuff length. The thicker and longer the 
glove, the greater the protection. However, the glove should not be so thick that it 
interferes with necessary dexterity. 

* [930150.003] 4/22/93 



TAPING OF JOINTS e 
Boots and gloves are generally taped to the protective garment in order to reduce the 
possibility of contaminants flowing into them, but the taped joint is not a chemical barrier. 
Duct tape is most commonly used. 

The rule of taping is that the protective garment is taped over the glove or boot so that 
contaminants do not flow in. However, if a significant amount of "over the head' work will 
be done, consider taping the glove over the garment sleeve. 

HEAD PROTECTION 

The hardhat, a basic piece of safety equipment used in many work operations, must meet 
ANSI 289.1 -1 969 and OSHA 29 CFR 191 0.1 35 specifications. Manufacturers have 
adapted hard hats so that ear protection and faceshields may be easily attached. 

Hard hats are adjustable so that a helmet liner can be worn during cold-weather. A chin 
strap is advantageous when work involves bending and ducking and also helps secure 
the hardhat to the head when full-face masks are worn. 

Faceshields that attach to hard hats provide added protection. A combination that leaves 
no gap between the shield and the brim of the cap is best, because it prevents overhead 
splashes from running down inside the faceshield. The faceshield must meet ANSI 0 289.1 -1 968 specifications. 

@ [93015O.OO3] 4/22/93 
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PPE INSPECTION, MAINTENANCE AND STORAGE e 
INSPECTION 

The RTG PPE inspection program applies mainly to protective garments. Inspection of 
respiratory protection devices is described in Appendix C. 

Inspections include: 

Inspection of garments as they are issued and/or prior to field use; 

Inspection after use or training and prior to maintenance; 

Periodic inspection of stored equipment; and 

Periodic inspection when a question arises concerning the appropriateness of the 
selected equipment, or when problems with similar equipment arise. 

Most RTG field operations utilize disposable protective garments, such as Tyvek and 
coated Tyvek coveralls and nitrile gloves. For some operations, garments which are more 
expensive or rugged are used, and present the potential for reuse (e.g., Viton gloves and 
PVC raingear). Inspection of these garments is of particular importance, as chemicals 
that have begun to permeate clothing during use may not be removed during 
decontamination and may continue to diffuse through the material toward the inside 
surface, presenting a direct skin contact hazard to the next person who uses the clothing. 

0 
Where such potential hazards may develop, clothing should be checked inside and out 
for discoloration or other evidence of contamination. This is particularly important for suits 
which may be subject to reuse due to their cost. Note, however, that negative (Le., no 
chemical found) test results do not necessarily preclude the possibility that some 
absorbed chemical will reach the suit's interior. 

At present, little documentation exists regarding clothing reuse. Reuse decisions must 
consider the known factors of permeation rates as well as the toxicity of the 
contaminant(s). Unless extreme care is taken to ensure that clothing is properly 
decontaminated and that the decontamination does not degrade the material, the reuse 
of chemically protective clothing that has been contaminated with toxic chemicals is not 
advisable. 

The following sections present a general PPE inspection checklist for various types of 
inspections. Each inspection will cover somewhat different areas in varying degrees of 
depth. For disposable garments, the inspection steps outlined below will be used before 
and during use. Reusable garments will be subjected to the "before use" inspection after 

0 [930150.003] 4/22/93 



0 they are fully decontaminated. Any garment that is found to be defective in pre- or post- 
use inspection will be discarded. 

Any worker who experiences a garment failure as listed in the "during the work task 
check list will immediately exit the work area, go through the decontamination process, 
and replace the garment. Duct tape patch ups are not acceptable, as duct tape is 
regarded as having no resistance to chemical permeation or degradation. 

Records must be kept of all inspections of reusable garments. At a minimum, each 
inspection should record the item, date, inspector, and any unusual conditions or findings. 
Periodic review of these records may indicate an item or type of item with excessive 
maintenance costs or a particularly high level of "downtime". 

Before Use Monitoring 

Determine that the clothing material is correct for the specific task at hand; 

Visually inspect for: 
imperfect seams, - non-uniform coatings, 

- tears, malfunctioning closures; 

Hold up to light and check for pinholes; 

Flex product: 
- observe for cracks, 
- observe for other signs of shelf deterioration; 

If the product has been used previously, inspect inside and out for signs of 
chemical attack: 
- discoloration, 
- swelling, 
- stiff ness; and 

Pressurize gloves to check for pinholes. Either blow into the glove, then roll 
gauntlet towards fingers or inflate glove and hold under water. In either case, no 
air should escape. 

In Use Monitoring 

Evidence of chemical attack, such as discoloration, swelling, stiffening, and 
softening. Keep in mind, however, that chemical permeation can occur without any 
visible effects; 

@ [93015O.O03] 4/22/93 



Closure failure; 

Tears; 

Punctures; 

Seam discontinuities; 

Degradation of the protective e 

Perception of odors; 

Skin irritation ; 

Unusual residues on PPE: 

Discomfort; 

Resistance to breathing; 

Fatigue due to respirator use; 

S mble; 

Interference with vision or communication; 

Restriction of movement; or 

Personal responses, such as rapid pulse, nausea, and chest pain. 

STORAGE 

Clothing and respirators must be stored properly to prevent damage or malfunction due 
to exposure to dust, moisture, sunlight, damaging chemicals, extreme temperatures, and 
impact. Many equipment failures can be directly attributed to improper storage. 

Potentially contaminated clothing should be stored in an area separate from street 
clothing. 

Potentially contaminated clothing should be stored in a well-ventilated area, with 
good air flow around each item, if possible. 

Different types, sizes, and materials of clothing and gloves should be stored 
separately to prevent issuing the wrong material by mistake. 

a [930150.003] 4/22/93 
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Protective clothing should be folded or hung in accordance with manufacturers’ 
recommendations. 

Garments should be stored in the original carton until use. 

Small quantities of garments to be used at the site should be stored in plastic 
bags. 

Reusable items such as hard hats, goggles and boots, must be fully 
decontaminated prior to being returned to storage (or the office). 

PPE will not be stored in areas where it can come into contact with chemicals. 

MAINTENANCE 

Maintenance of respiratory protection devices is described in Appendix C. Maintenance 
requirements for other PPE items used at typical RTG operations is limited, for most 
items are either disposable, will be discarded upon failure, or will be returned to the 
manufacturer for maintenance. The Health and Safety Manager should be contacted for 
maintenance guidance for any items of personal protective equipment. 

0 19301 5O.O03] 4/22/93 
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INTRODUCTION 

This Appendix describes the RTG Respiratory Protection Program as established in the 
RTG Health and Safety Program Manual. It describes responsibilities and basic 
requirements for RTG personnel who are required to work in situations where respiratory 
hazards may be present. This Program was developed in accordance with the Federal 
OSHA Respiratory Protection Standard (29 CFR 191 0.1 34), the American National 
Standards Institute (ANSI) Practices for Respiratory Protection (Z88.2), and the NlOSH 
Guide to Respiratory Protection. 

This Respiratory Protection Program addresses both field and fixed facility (laboratory) 
operations. As a result, some portions of the Program will have two different procedures 
for the same task, such as in the Hazard Evaluation/Respirator Selection section. 

RTG will provide approved and certified respirators and component parts to employees 
at no cost to the individual. Employees will use this respiratory protective equipment in 
accordance with this Procedure and the instructions and training that are provided. 

0 [930150.003] 4/22/93 
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TYPES OF APPROVED RESPIRATORS 

Only respirators approved and certified by the National Institute for Occupational Safety 
and Health (NIOSH) or the Mine Safety and Health Administration (MSHA) under 30 CFR 
Part 11 shall be used by RTG personnel. Such respirators are listed in the NIOSH 
Certified Equipment List, which is issued in December of each year. 

0 

Respirators can be divided into two categories, negative pressure and positive pressure. 
Within these categories, the following types of respirators are approved for use by RTG 
person ne1 : 

Negative pressure: 

- half-face air purifying respirators, 

- full-face air purifying respirators; and 

0 Positive pressure: 

- powered air purifying respirators, 

- pressure-demand self-contained breathing apparatus (221 5 psi only), 

- air line/supplied air respirator with escape bottle. 

RTG will provide employees with an opportunity to fit test negative pressure air purifying 
respirators from several manufacturers in order that an employee will get the appropriate 

. fit. 
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The Health and Safety Manager will determine the appropriate type of respirator for a 
specific hazard. The selection of respiratory protective equipment will be based upon 
these five steps: 

0 Identification of the hazard; 

0 Evaluation of the hazard level; 

0 Consideration of the user’s personal characteristics; 

0 Consideration of the conditions of use; and 

0 Use of an approved respirator. 

Each step is described in detail in the following sections. 

IDENTIFICATION OF THE HAZARD 

Identification of the type of hazard is the first step in the selection of a respirator. 
Although the number of hazardous conditions which might require a respirator are virtually 
limitless, they will generally fall into one of the following five categories. 

Gas or Vapor Contaminant 

Gases are substances which normally exist as such at ordinary temperature and pressure 
- (e.g., carbon monoxide or sulfur dioxide), where as vapors are the gaseous state of 
substances that would be solid or liquid at ordinary temperature and pressure (e.g., 
acetone or benzene vapors). 

Most gases and vapors are colorless, but may have a distinctive odor which helps in 
hazard identification. The odor threshold of many gases and vapors is below the 
Permissible Exposure Limit (PEL) or Threshold Limit Value (TLV), and odor can therefore 
be used as an indication of a hazard. A few gases and vapors, however, have odor 
thresholds above their respective PEL’S, and the perception of their odor indicates that 
a hazardous concentration has already been exceeded. The Health and Safety Manager 
can provide information regarding odor thresholds for specific chemicals. 

Regardless of the relationship between the odor threshold and PEL, the perception of 
contaminant odor is an indication of respirator leakage or cartridge breakthrough and the 
respirator wearer should exit the area immediately. 
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Particulate Contaminants 

Particulate contaminants are made up of tiny particulates or droplets of a substance. 
Many of these particles are so small (less than 50 microns in diameter) they cannot be 
seen and those less than 10 microns in diameter can easily be inhaled. Particles less 
than 5 microns in diameter are small enough to reach deep into the lungs or into the 
alveoli. 

Particulates are produced by mechanical means through the disintegration processes, 
such as grinding, crushing, drilling, blasting, or spraying, or by physicochemical reactions, 
such as combustion, vaporization, disti Hat ion, sublimation, calcination, or condensation. 

Combination of contaminants 

Gaseous and particulate contaminants frequently occur together. Paint spraying, for 
example, produces both paint mist (particulate) and solvent vapors (gaseous). Smoke 
also contains particulates and gases. 

Oxygen Deficient Atmospheres 

In an oxygen deficient atmosphere, the problem is not the presence of something harmful: 
but the absence of something essential. Such atmospheres are most commonly found 
in confined and usually poorly ventilated spaces, such as silos, petrochemical tanks, and 
the holds of ships. Oxygen deficient atmospheres are classified as immediately 
dangerous to life or health (IDLH). 0 
An accurate description of an oxygen deficient atmosphere is important for proper 

- respirator selection, but one definition has not been universally accepted. For RTG and 
OSHA compliance purposes, an oxygen deficient atmosphere contains less than 19.5 
percent oxygen. 

IDLH Atmospheres 

This is an atmosphere where employee exposure can: 

0 Cause serious injury or death within a short period of time (e.g., high 
concentrations of carbon monoxide or hydrogen sulfide); 

Cause serious delayed effects (e.g., airborne radioactive materials or 
cance r-causing agents) ; or 

0 Prevent exposed personnel from escaping the environment within 30 
minutes. 
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Once a hazardous situation has been categorized as one of the hazards above (Le., gas, 
vapor, particulate, oxygen deficient, IDLH), an initial decision can be made concerning the 
general type of respirator that may be selected. e 
EVALUATION OF THE HAZARD LEVEL 

The second consideration in selecting a respirator is the level or concentration of the 
hazard requiring the respirator. The concentration of the air contaminant, and how it 
compares to the TLV of PEL for that substance, must be known in order to determine the 
"protection factor" which the respirator must provide. The protection factor is the ratio of 
the concentration of the contaminant outside the respirator to that inside the respirator 
under conditions of use. Respirators should be selected so that the concentration inside 
the respirator will not exceed the TLV or PEL. 

MUC = PF x TLV 
PF = MUCTTLV 

where MUC = maximum use concentration 
PF  = protection factor 
TLV = threshold limit 
(or use PEL-permissible exposure limit). 

Respirator protection factors tend to vary depending upon the specific standard cited. 
The list below presents protection factors that are generally accepted in the absence of 
standards that indicate otherwise. 

Protection Factor 
@ 

. Half-face filter or chemical cartridge respirator 
Full-face filter or chemical cartridge respirator 
Powered air-purifying respirator 
Self-contained breathing apparatus, pressu re-de mand 

10 
50 

100 
10,000 + 

CONSIDERATION OF THE USER'S PERSONAL CHARACTERISTICS 

Medical Condition 

The use of any type of respirator will impose some physiological stress on the user. For 
example: 

Air-purifying respirators make breathing more difficult because the filter or 
cartridge impedes the flow of air; 

The special exhalation valve on an open circuit pressure demand respirator 
requires the wearer to exhale against some resistance; 
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0 The bulk and weight of an SCBA can be a burden; and 

0 If the wearer is using an airline respirator, they might have to drag up to 
300 feet of hose around. 

All these factors can significantly increase the employee’s workload and wearers shall 
have medical examinations to determine if they are medically able to wear respiratory 
protective equipment without aggravating preexisting medical problems. 

In order for the Health and Safety Manager to render a qualified opinion on employee 
respirator usage, the physician should be provided with the following information: 

0 The type of respiratory protection equipment to be used, and its modes of 
ope rat ion ; 

The tasks an employee will perform while wearing the respirator; 

0 The length of time that the employee might wear the equipment; and 

0 Any substance to which the employee could be exposed, and its related 
toxicity. 

Emotional and Mental Factors 

Emotional and mental factors must also be considered when employees wear respirators. 
Some individuals feel claustrophobic when wearing them, especially with protective 
clothing. If there are indications that an individual suffers from chronic claustrophobia, 

* such individuals should not be placed in such a situation. 

Physical Characteristics 

Scars, hollow temples, very prominent cheekbones, deep skin creases, and lack of teeth, 
or dentures, may cause respirator facepiece sealing problems. Full dentures should be 
retained when wearing a respirator, but partial dentures may or may not have to be 
removed, depending upon the possibility of swallowing them under duress. 

Corrective Lenses 

If glasses or goggles are required, they shall be worn so as not to affect the respirator. 

If a full face respirator is worn, a proper seal cannot be established due to eyeglasses 
temple bars extending through the sealing edge of the facepiece. Wearing contact lenses 
with any type of respirator is not permitted unless essential for therapeutic reasons and 
with the concurrence of the Health and Safety Manager. 
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Systems have been developed for mounting corrective lenses inside full facepieces and 
when a person must wear corrective lenses, the proper facepiece and lenses must be 
obtained to provide good vision, comfort, and a gas-tight seal. 

CONSIDERATION OF THE CONDITIONS OF USE 

Eye Irritation 

If the air contaminant can cause eye irritation, a full facepiece respirator should be used. 

Skin Irritation or Absorption Through the Skin 

Some airborne contaminants are extremely irritating to the skin (ammonia or hydrochloric 
acid), while others are capable of being absorbed through the skin and into the blood- 
stream with serious and possible fatal results (hydrocyanic acid or organophosphate 
pesticides such as parathion, malathion or tetraethyl phosphate). 

Rubber facepiece material can cause skin irritation dermatitis for some individuals. The 
use of non-allergenic silicone facepieces can help alleviate this condition. 

Communication 

Speech communication may be necessary in jobs where a respirator is required. 
Conventional respirators, however, distort the human voice to some extent, and shouting 
can cause facepiece or component leakage. 

Mechanical speech transmission devices, called speaking diaphragms, are available as 
an integral part of some respirators. These consist of a resonant cavity and diaphragm 
which amplify sound in the frequency range most important to intelligible speech. The 
diaphragm acts as a barrier to entry of ambient atmospheres, and should be carefully 
handled and protected by a cover to prevent puncture or breakage. 

Methods of electronically transmitting speech from the respirator utilize microphones 
connected to a telephone, facepiece, or earlobe, while the amplifier, power pack, and 
loudspeaker or transmitter are attached to the exterior of the mask, are carried on the 
body, or are remotely located. 

Respirators with electric or electronic speech transmission devices having an integral or 
body-attached battery power supply should be used with caution in explosive 
atmospheres, and connecting cables from microphones inside the facepiece must have 
gas-tight seals where they emerge from the facepiece. When the loudspeaker diaphragm 
is part of the barrier between the respirator wearer and the ambient atmosphere, it should 
be inspected frequently for leakage and protected from puncture or breakage. 
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Location of Hazardous Work Area 

The location of the contaminated area with respect to a possible source of respirable air 
requires special consideration. When using an airline respirator, the distance that the 
wearer can go into a contaminated atmosphere is limited by the length of hose connected 
to the source of respirable air. The hose also requires that the user must enter and leave 
the area by the same route, unless the device is equipped with an auxiliary filter cylinder 
appropriate for use in withdrawal. While wearing an SCBA or filter respirator, a person 
may leave the contaminated area by any approved exit, but one must make certain that 
the device will afford protection until reaching respirable air, taking into account possible 
delays. 

@ 

Duration of Task 

Work time usually determines the period for which respiratory protection is needed, 
including time necessary to enter and leave a contaminated area. A self-contained 
breathing apparatus or chemical cartridge respirator provides protection for as long as the 
facepiece is supplied with adequate respirable air. Particulate-filter respirators can 
provide protection for long periods, without need for filter replacement, but only if the 
atmospheric particulate loading is low. Therefore, for protracted periods of use, an airline 
respirator offers definite advantages over a filter respirator. 

Some respirators have a means for indicating remaining service life. Some type of 
warning is available for all self-contained breathing apparatus. This may be a pressure 
gauge, timer or an audible or physical alarm. The user should understand the operation 
and limitations of each type of warning device. Most chemical-cartridge respirators have 
no indicator of remaining service life. Canisters and cartridges should be changed 

@ 

. according to the manufacturer’s directions. 

Activity Required 

The work area to be covered, work rate, and mobility of the wearer in carrying out the 
work, should be considered in respirator selection. Air-purifying respirators present 
minimal interference with the wearer’s movement. Supplied air respirators with trailing 
hoses severely restrict the area the wearer can cover and present a potential hazard if 
the hose comes in contact with machinery or other objects. SCBA presents a size and 
weight penalty which may restrict climbing and movement in tight places. 

The wearer’s work rate determines his respiratory volume, maximum inspiratory flow rate, 
and inhalation and exhalation breathing resistance. The respiratory minute volume is of 
great significance in self-contained and airline respirators operated from cylinders, since 
it determines their operating life. It is also a factor in cartridge service life on air-purifying 
respirators. Useful life under moderate work conditions may be one-third of that under 
rest conditions. 
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Peak flow rate is important in the use of constant flow airline equipment. The air supply 
rate should always be greater than the peak inspiratory flow rate, to maintain the 
respiratory enclosure under positive pressure. 

The high breathing resistance of air-purifying respirators under conditions of heavy work 
can result in distressed breathing. 

Work in Low Temperatures 

The major problem in the use of respirators at low temperatures is freezing of exhalation 
valves, and for full facepieces, poor visibility. 

Full facepieces are designed so that the incoming fresh air sweeps over the inside of the 
lens to reduce fogging. Otherwise, it would be impossible to wear a full facepiece, even 
at ordinary room temperature, without severe fogging. Anti-fog compounds may 
be used to coat the inside of the lens to prevent fogging at room temperatures, and down 
to temperatures approaching 32 degrees Fahrenheit (OF). However, below OOF, anti-fog 
compounds will not prevent severe fogging. 

Full facepieces are available with nose cups that direct moist exhaled air through the 
exhalation valve. A properly fitted nose cup should, in theory, allow adequate visibility at 
temperatures down to -30° F. 

At very low temperatures, the exhalation valve may collect moisture and freeze open, 
allowing the wearer to breathe contaminated air, or freeze closed, which prevents normal 
exhalation. 

a 
.High-pressure connections on SCBA may leak because of metal contracting at low 
temperatures. The connections should not be overtightened since they may break when 
the temperature returns to normal. 

Work in High Temperatures 

A person working in areas of high ambient or radiant temperature is already under stress, 
and any additional stress resulting from use of respirators should be minimized. This can 
be done by selecting and using respirators having minimum weight and breathing 
resistance. Supplied-air-respirators and hoods and suits having an adequate supply of 
cool breathing air are recommended. Also, a simple Venturi valve, operated by 
compressed breathing air, is available for that purpose. 

USE OF AN APPROVED RESPIRATOR 

Having considered the type of hazard, the level of the hazard, user characteristics, and 
the conditions of use, a decision may be made concerning the appropriate type of 
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respirator. As important as selecting the right type of respirator is the selection of an 
approved respirator. The National Institute for Occupation Safety and Health (NIOSH) 
provides a testing, approval, and certification program for respiratory protective 
devices. Approved devices are listed in the NIOSH Publication, NIOSH Certified 
EauiDment List. This publication is updated periodically with the addition of newly 
approved equipment and deletion of equipment which has lost its approval. 

All approved devices have a "TC" (Tested and Certified) number permanently printed on 
the item, and this number is referenced in the NIOSH Certified Equipment list described 
above. 

Only NIOSH/MSHA approved respiratory protective equipment will be issued to, and worn 
by, RTG employees. 
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RESPIRATOR FIT TESTING 

@ GENERAL REQUIREMENTS 

Fit testing is required by OSHA and ANSI. RTG provides each respirator user a fit test 
in order to select the specific type, make, and model of negative pressure respirator for 
use by the wearer. 

The following policies are observed in the fitting and use of the respirator: 

0 Fit testing for positive pressure respirators is not required; 

0 Personnel shall be allowed to use only the specific make(s) and model(s) 
of air purifying respirators for which the person has obtained a satisfactory 
fit, verified through fit testing procedures; 

0 An employee is not permitted to use any respirator not previously fit tested, 
or if the results of the fit test indicated that the person was unable to obtain 
a satisfactory fit; 

of a good seal. Facial hair (e.g., some moustaches) that does not interfere 
with a good facepiece-to-face seal is permissible; 

0 No facial hair or glasses are allowed that will interfere with the attainment 

0 RTG will provide persons requiring glasses with specially mounted glasses 
inside the full face mask. Under no circumstances will contact lenses be 
worn while using any type of respirator unless essential for therapeutic 
reasons and with the concurrence of the Health and Safety Manager; 

0 If it is found that an employee cannot obtain a good facepiece-to-face seal 
because of facial features or medical factors, that equipment shall not be 
used and they shall not enter an atmosphere requiring the use of that 
equipment; 

The Health and Safety Manager will keep records of the make, model, size, 
and type of respirator that has been satisfactorily fit tested for each 
employee. The record will include the date and signature of the person 
performing the test; and 

0 Fit tests will be repeated at least annually. 
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FIT TEST PROCEDURE 

An employee shall be allowed to use only the specific make(s) and model(s) of air 
purifying respirators for which the person has obtained a satisfactory fit, verified through 
fit testing procedures. An employee is not permitted to use any respirator not previously 
fit tested, or if the results of the fit test indicated that the person was unable to obtain a 
satisfactory fit. 

RTG’s qualitative fit test procedures involve two stages of testing. Stage I involves a 
simple respirator negative and positive pressure sealing check for facepiece fit. Stage 
II involves the exposure of the respirator wearer to a test atmosphere. This will include 
two separate atmosphere tests to double check the adequate fit of the respirator to the 
wearer. 

NOTE: During any fit test, respiratory head straps must be as comfortable as 
possible. Over tightening the straps can reduce facepiece leakage, but the 
wearer may not be able to tolerate the mask for any period of time. 

Staae I 

b Negative Pressure Sealing Checks For Tightly Fitting Air Purifying Respirators 

The wearer performs this test after donning an air purifying respirator. The test 
consists of closing off the inlets of the cartridge(s), canister, or filters, by covering 
them with the palm(s) of the hand(s) so that air cannot pass, inhaling gently, and 
holding one’s breath for at least ten seconds. If the facepiece collapses slightly 
and no inward leakage of air into the facepiece is detected, it can be reasonably 
assumed that the fit of the respirator is satisfactory. This is only as a gross 
determination of fit, none the less, this test shall be used each time prior to 
entering a toxic atmosphere. 

b Positive Pressure Seal Check for Air Purifying Respirators with Inhalation and 
Exhalation Valves. 

This test is very much like the negative pressure sealing check, and is conducted 
by closing off the exhalation valve and exhaling aentlv. The fit is considered 
satisfactory if a slight positive pressure can be built up inside the facepiece for at 
least 10 seconds without detecting any outward leakage of air between the sealing 
surface of the facepiece and the wearer’s face. This test is also used only as a 
gross determination of fit. This test shall be used each time prior to entering a 
toxic atmosphere. 

The positive and negative pressure sealing checks can also be used on 
SCBA facepieces to determine gross fit characteristics. 

- NOTE: 
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Staae II 

A person wearing an air purifying respirator will be exposed to two test agents: isoamyl 
acetate, an odorous vapor; and stannic chloride, an irritant smoke. The respirator will be 
equipped with a cartridge which effectively removes the test agents from respired air. If 
the wearer is unable to detect penetration of the test agent into the respirator, the wearer 
has achieved a satisfactory fit. 

Health and Safety Managers should note that there are specific fit testing protocols 
mandated by Federal regulations for respirator use in atmospheres containing the 
following substances: 

0 Asbestos - 29 CFR 1910.1001 and 1926.58 
0 Benzene - 29 CFR 1910.1028 
0 Lead - 29 CFR 1910.1025 
0 Formaldehyde - 20 CFR 1910.1048 

Procedures for the lsoamvl Acetate Vapor (Banana Oil) Test: 

The isoamyl acetate fit. test may be conducted by using a plastic bag as a test hood. The 
bag may be hung from the ceiling over a coat hanger suspended by twine. Inside the 
plastic bag, a piece of cloth saturated with isoamyl acetate is attached to the hanger at 
the top of the bag. This produces a concentration of approximately 100 ppm in the test 
atmosphere inside the plastic bag. Most people can detect isoamyl acetate at 1 to 10 
ppm. The permissible exposure is 100 ppm. 

The wearer dons the respirator in a normal manner. The respirator will be 
fitted with organic vamr cartridaes. 

0 The wearer enters the test enclosure so that the head and shoulders are 
well inside the bag. 

0 If the wearer smells banana oil, he returns to clean air and readjusts the 
facepiece and/or adjusts the headstraps without unduly tightening them. 

0 The wearer repeats the second step. If he does not smell banana oil, he 
is assumed to have obtained a satisfactory fit. If he smells the vapor, an 
attempt should be made to find the leakage point. If the leak cannot be 
located, another brand of respirator with a facepiece of the same type 
should be tried. 

0 After a fit is obtained, if the respirator is an air-purifying device it must be 
equipped with the correct fiIter(s), cartridge(s), or canister for the anticipated 
hazard. 
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During the test, the subject should make movements that approximate a normal working 
situation. These may include, but not necessarily be limited to, the following: @ 

Normal breathing. 

e Deep breathing, as during heavy exertion. This should not be done long 
enough to cause hyperventilation. 

e Site-to-side and up-and-down head movements. These movements should 
be exaggerated, but should approximate those that take place on the job. 

e Talking. This is most easily accomplished by reading a prepared test loudly 
enough to be understood by someone standing nearby. 

e Other exercises may be added depending upon the situation. For example, 
if the wearer is going to spend a significant part of his time bent over at 
some task, it may be desirable to include an exercise simulating this motion. 

The major drawback of the isoamyl acetate test is that the odor threshold varies widely 
among individuals. Furthermore, the sense of smell is easily dulled and may deteriorate 
during the test so that the wearer can detect only high vapor concentrations. 
Consequently, a wearer may say that the respirator fits when there is in fact a large leak. 
Therefore, check these test results out carefully and move on to the next test m atmosphere. 

Procedures for the Irritant Smoke (Stannic Chloride) Test: 

- This test is similar in concept to the isoamyl acetate test. It usually involves exposing the 
respirator wearer to an irritating aerosol produced by commercially available smoke tubes 
normally used to check the quality of ventilation systems. When the tube ends are 
broken, and air is passed through it, the material inside reacts with the moisture in the 
air to produce a dense, highly irritating smoke, consisting of hydrochloric acid absorbed 
on small solid particles. As a qualitative means of determining respirator fit, this test has 
a distinct advantage, in that the wearer usually reacts involuntarily to leakage, by 
coughing or sneezing. The likelihood of this test giving a false indication of proper fit is 
reduced. On the other hand, the aerosol is very irritating and must be used carefully to 
avoid injury. Also, it is advisable to have exhaust ventilation behind the subject to protect 
the person doing the testing. 

This test can be used for both air-purifying and atmosphere-supplying respirators, but air- 
purifying respirators must have a high-efficiency filter(s). After the test, it may be 
necessary to replace the high-efficiency filter(s) on the air-purifying respirator with another 
type of air-purifying element(s), depending upon the hazard to which the respirator wearer 
is to be exposed. This test can be used for worker training or respirator selection. 
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The irritant smoke test will be conducted by using a plastic bag as a test hood. The bag 
shall be hung from the ceiling over a coat hanger suspended by twine. A small hole 
should be made in the top portion of the bag, so that the irritant smoke can be dispensed 
into the bag after the test subject has entered the bag. 

The air-purifying respirator to be used in this test must be equipped with a high efficiency 
filter. 

The irritant smoke fit test will be performed as follows. 

e The wearer puts on the respirator, tightening the headstraps to obtain a 
good fit, but not overtightened and uncomfortable. Once the respirator is 
properly on, the subject should enter the suspended bag so that his head 
and shoulders are well inside the bag. 

0 The tester shall begin to add the irritant smoke in small quantities at first, 
pausing between puffs from the applicator. 

e The subject should breathe normally. 

0 After confirming that the respirator functions properly during norma. 
breathing, the subject should breathe deeply, as during heavy exertion. 
This should not be done long enough to cause hyperventilation. 

the head and shoulders remain in the bag. These movements should be 
exaggerated, but should approximate those that take place on the job. 

be understood by someone standing nearby. 

e Side-to-side and up-and-down head movements should also be tested while 

e Talking is most easily tested by reading a prepared test loudly enough to 

e Other exercises may be added depending upon the situation. For example, 
if the wearer is going to spend a significant part of his time bent over at 
some task, it may be desirable to include an exercise simulating this motion. 

If the wearer detects no leakage, the tester may increase the smoke 
density, still remaining alert to his reaction. 

NOTE: When fit testing half-face respirators with irritant smoke, the test subject 
must keep his eyes tightly closed to avoid irritation. Also, the wearer should 
be well clear of the test area before removing the respirator (or opening his 
eyes, if testing a half-face respirator). 

C-16 of 22 



INSPECTION, CLEANING, MAINTENANCE, AND STORAGE 

Respirator maintenance is an integral part of RTG’s Respiratory Protection Program. 
Wearing a poorly maintained or malfunctioning respirator is, in one sense, more 
dangerous than not wearing a respirator at all. Workers wearing defective devices think 
they are protected, when in reality, they are not. It is the responsibility of the Project 
Manager and/or Site Health and Safety Officer to ensure compliance with inspection, 
cleaning, maintenance and storage requirements. The program requires at a minimum: 

Inspection for defects, including a leak check; 

Proper and sanitary storage of equipment. 

0 Repair as required; 
0 Cleaning and disinfecting; and 

The maintenance program should ensure that each worker’s respirator remains as 
effective as when it was new. 

INSPECTION FOR DEFECTS AND MAINTENANCE 

If properly performed, inspections will identify damaged or malfunctioning respirators 
before they can be used. The OSHA standard outlines two types of inspections: 

Before and after use; and 
0 During cleaning. 

All respiratory equipment will be inspected thoroughly during the cleaning process. 
Before the apparatus is used, any defects will be repaired or the defective part replaced. 
Proper inspection, maintenance, and cleaning of respiratory equipment is the 
responsibility of the user. 

The following procedure shall be used to inspect half and full-face air-purifying respirators 
and SCBAs. 

Air Purifying Respirators 

Air-purifying respirators should be checked as follows before and after each use. 
Examine the facepiece for: 

Excessive dirt; 

Cracks, tears, holes, or physical distortion of shape from improper storage; 

0 Inflexibility of rubber facepiece (stretch and knead to restore flexibility); 
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e Cracked or badly scratched lenses in full facepieces; 

Incorrectly mounted full facepiece lenses, or broken or missing mounting e 
e 

clips; and 

e Cracked or broken air-purifying element holder(s), badly worn threads, or 
missing gasket(s) if required. 

Examine the straps of the head harness for: 

0 Breaks; 

0 Loss of elasticity; 

0 Broken or malfunctioning buckles and attachments; and 

0 Excessively worn serrations on head harness, which might permit slippage 
(full facepieces only). 

After removing the cover, examine the inhalation and exhalation valves for the following: 

0 Foreign material, such as detergent residue, dust particles, or human hair, 
under the valve seat; 

e Cracks, tears, or distortion in the valve material; 

0 Missing or defective valve cover; and 

e improper installation of the valve in the valve body. 

Examine the air-purifying element for: 

0 Incorrect cartridge, canister, or filter for the hazard; 

0 Incorrect installation, loose connections, missing or worn gasket, or cross 
threading in the holder; 

0 Expired shelf-life date on the cartridge or canister; and 

e Cracks or dents in the outside case of the filter, cartridge or canister, 
indicated by the absence of sealing material, tape, foil, etc., over the inlet. 
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If the device has a corrugated breathing tube, examine it for: 

0 Broken or missing end connectors; 

0 Missing or loose hose clamps; and 

e Deterioration, determined by stretching the tube and looking for cracks. 

SCBA Inspection Procedures 

Before a self-contained breathing apparatus can be used, it must be properly inspected 
to help prevent malfunction during use. The checklist that follows can help ensure proper 
inspection. 

Prior to starting checklist, make sure that: 

0 High-pressure-hose connector is tight on cylinder fitting; 

0 Bypass valve is closed; 

e Mainline valve is closed; and 

0 Regulator outlet is not covered or obstructed. 

Back Pack and Harness Assembly Straps 

0 Visually inspect for complete set; and 

b Visually inspect for frayed or damaged straps. 

Regulator and High-pressure Hose Hiah-Pressure Hose and Connector 

Listen or feel for leakage in hose or at hose-to-cylinder connector. (Bubble in outer hose 
covering may be caused by seepage of air through hose when stored under pressure. 
This does not necessarily indicate a faulty hose). 

Reaulator and Low-Pressure Alarm 

Place mouth onto or over regulator outlet and blow. A positive pressure 
should be created and maintained for 5 to 10 seconds without loss of air. 
Next, inhale to create a slight negative pressure on regulator; hold for 5 to 
10 seconds. The vacuum should remain constant. This tests the integrity 
of the diaphragm. Any loss of pressure or vacuum during this test indicates 
a leak in the apparatus; a 1930150.01)314/22/93 
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0 With the regulator outlet uncovered and unobstructed, open and close 
bypass valve momentarily, to assure flow of air through bypass system; 

0 Cover regulator outlet with palm of hand. Open mainline valve and read 
regulator gauge (must read at lease 1,800 psi and not more than rated 
cylinder pressure); 

0 Remove and replace hand from outlet in rapid movement. Repeat this 
motion twice more. Air should escape when hand is removed each time, 
indicating a positive pressure in chamber; and 

0 Close cylinder valve, leaving the mainline valve open, and slowly move 
hand from regulatory outlet to allow air to flow slowly. Gauge should begin 
to show immediate loss of pressure as air flows. Low-pressure alarm 
should sound between 520 and 480 psi. Remove hand completely from 
outlet and close mainline valve. 

Storage of Units 

0 Cylinder refilled as necessary and unit cleaned and inspected; 

e Cylinder valve closed; 

0 High-pressure-hose connector tight on cylinder; 

0 Pressure bled from high-pressure hose and regulator; 

0 Bypass valve closed; 

0 Mainline valve closed; 

e All straps completely loosened and laid straight; and 

0 Facepiece properly stored to protect against dust, direct sunlight, extreme 
temperatures, excessive moisture, and damaging chemicals. 

CLEANING 

Cleaning and sanitizing the units is accomplished in the following manner. 

0 The apparatus is disassembled into its components as described in the 
manufacturer's schematic display that accompanies the unit. This step also 
affords the opportunity to thoroughly inspect each of the components for 
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any defects, excessive wear and tear, etc. Discard any previously used 
cartridges. 

e Thoroughly wash the facepiece and mask components in a cleaning and 
sanitizing solution, such as one ounce of powdered MSA Cleaner-Sanitizer 
to 1 gallon of warm water ( 1 2 0 O F ) .  The components should be scrubbed 
with a sponge or soft brush to remove dust, dirt, or other contaminants. 

e Thoroughly rinse all component pieces in warm water. This step is 
important because residuals of cleaning solutions can cause irritation and/or 
dermatitis for some individuals. 

e Air dry all components thoroughly, inspect them again for any defects, 
reassemble the unit, and store properly until the next use. 

STORAGE 

Respirators will be stored in a convenient, clean and sanitary location, to protect them 
against dust, sunlight, excessive heat or cold, excessive moisture, damaging chemicals 
and mechanical damage. They will be stored individually (e.g., not stacked one upon the 
other or in cramped spaces), to prevent distortion of rubber or other elastomeric parts. 
Respirators should be stored in plastic bags, preferably in the cartons in which they came, 
and be readily identifiable as to the individuals to whom they have been assigned. 
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TABLE 1-2 

SAMPLING SUMMARY FOR FIELD TREATABILITY 
UNIT SYSTEMS OPERATION 

Sample Sampling Sampling Frequency Analytical Suites 
Point Location 

RS1 

RS2 

RS5 

RS6 

RS7 

RS8 

RS9 

RS9 

RS10 

RS11 

RS12 

Influent to the 
Equalization Tank 
Effluent from the 
Equalization Tank 
Effluent from the 
Neutralization Tank 

Effluent from the 
lead GAC Unit 
Effluent from the 
GAC polishing unit 

Solids cake from 
filter press 

Spent GAC from 
lead unit 

Virgin GAC from 
unit 
Spent cleaning 
tank solution 
Spent flushing tank 
solution 
Equalization Tank 
vapor-phase GAC 

One composite sample per 
week 
One grab sample per 
month 
One composite sample per 
week 

One grab sample per 
week 
One composite sample per 
week 

One composite sample per 
drum as generated 

One sample per lead unit 
as removed from service 

One sample per unit prior 
to placing in service 
One grab sample after use 
prior to disposal 
One grab sample after use 
prior to disposal 
One grab sample prior to 
disposal 

VOA, metals, radio- 
nuclides', acetone 
Metals, 
radionuclides' 
VOA, metals, 
radionuclides', 
acetone 
VOA, acetone 

VOA, metals, 
radionuclides', 
ace to ne 
TCLP VOA, TCLP 
Metals, 
radi on ucli des2 
TCLP VOA, TCLP 
Metals, 
radionuclides2 
Radionuclides2 

Metals, 
radionuclides' 
Metals, 
radionuclides' 
TCLP VOA, TCLP 
metals 

Notes: ' Radionuclides include gross alpha and beta activities, Pu 239 and 
240, Am 241, U 233/234, 235 and 238, dissolved gross alpha and 
beta activities, and dissolved u 233/234, 235 and 238. 

* Radionuclides include gross alpha and beta activities, Pu 239 and 
240, Am 241, U 233/234,235 and 238. 
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